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Production of Anti-Human Thyroglobulin Monoclonal Antibodies and Their 
Applications 

Shirou MIURA (Fourth Department of Internal Medicine, Saitama Medical School, Moroy- 
ama, Iru ma-gun, Saitama 350-04, Japan) 

Thyroglobulin (Tg) is the main protein in the thyroid follicle, and the serum levels of Tg 
are increased in various thyroid diseases. However, in the common immunoassay system using 
polyclonal anti-thyroglobulin antibody (P-ATA), it has been difficult to measure serum Tg 
levels accurately in the patients who possess anti-Tg autoantibody (auto-ATA). Also, it has 
been impossible to differentiate Tg from neoplastic tissue and Tg from normal tissue. To 
solve these problems, I established twelve monoclonal anti-Tg antibodies (M-ATA). 

All M-ATA belonged to IgGlk. These M-ATA were classified into six groups according 
co the cross-reactivity with auto- ATA, W e developed a sandwich-type enzyme linked immu- 
nosorbent assay (EL1SA) system for Tg using M-ATA as a first antibody. This ELISA sho- 
— wed L very low background and high sensitivity (0.1 ng/mD- 

Using this ELISA, I measured serum Tg levels in 18 cases with autoimmune thyroid disea- 
ses who had auto- ATA in their sera. The serum Tg levels were within the normal range 
in all cases. I also measured serum Tg levels in cases with thyroid cancer (n=l5) and thyroid 
adenoma (n = 15), using P-ATA and two M-ATA (D6 and El). Different ATA resulted in 
different Tg levels, which suggested that there were some immunologic heterogeneity in serum 
Tg in patients with thyroid neoplasms. However, I could not detect any tumor-specific Tg. 

To investigate the reactivity of M-ATA to tissue Tg, I also conducted immunohistochemi- 
cal staining for Tg in cases with thyroid cancer (n — 9) and thyroid adenoma (n = 9) using M- 
ATA (D6) and P-ATA. Non-specific background staining was negligible when M-ATA was 
used. In a case of follicular cancer, serum Tg level was low despite the tissue Tg being 
heavily stained. In another case of papillary cancer, there was a discrepancy between the 
staining w ith P-ATA and that with M-ATA (D6). 

I tried to detect anti-idiotypic antibody against idiorypes of five kinds of M-ATA (Dl, D3, 
D6, El and G9). We could not detect any anti-idiotypic activity in 30 cases with autoimmu- 
ne thyroid diseases in various disease stages. 

I concluded that (1) the Tg levels in the patients with autoimmune thyroid siseases who had 
auto-ATA were low, (2) there were immunologic heterogeneities in serum Tg and tissue Tg 
in patients with thyroid neoplasms, (3) it seemed unlikely that anti-idiotype antibodies played 
major in the pathophysiology of autoimmune thyroid diseases. 
Key worda : thyroglobalin, monoclonal antibody > ELISA ^ 
J. Saitama Med. School, 16, 353-364, 1989 
(Received March 13, 1989) 
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9 7 * , V if * «o&J— , ^ 

(T g ) »4, ^ft66^og^:«:«fae-<?, 

Ty^^f (EIA)*' 5> SrttUft, r^Ni/T 1 / 
■fe-f (RIA) 6 \ St/ EIA 7 ' a*«-j8K8t"efflW! £^ 

"f, «t Tg (Auto- AT A) HM4.S#lC*s 

'ttSJfiLt Tg W3fe©BJie*s*>>f -3* 9 

8ffl£Kfflv , 'S$&!iBiE3&* !> * ■j-yufS: Tg $tft 
(P-ATA) t, Tg fcO^-g-&, jfe*© Auto- 
ATA *S, fc*|fi#UT L* 5*. Auto- ATA # 
&TX~<D Tg wl^W ffl)£l4 HJBfc P- 
ATA £rffl^£^-£-, Tg <0% recovery SrJHS 

flffcWJW"^**. Auto-ATA kffilffljBgi 

SSffiO****/ * » — *"^ttt 1- Tg ttfls (M- 
ATA) £ ffl tX %&mi&& fc * S # 
&ft* , ' MW . 352 te. WVtMMB fcfctt* ft* Tg 
WfcfcHH* SttfiflH** & * • ¥4fcJ*tf " s 
-rjfo.ff 1 Tg o^R#WJ^^, flf*?¥*©»J!.BW 

NMEfr© * vx ?RflML8illfeffi-? 14, ^& o /jft30%M 
$tx~, »flr©»J3£-«?»* jfitp Tg _t# fc** 
vn. c coi -) *ffi^-eit f jktpx-w Tg Htfl#as<e 

oTv^PTfikft^&s. roi^tcWi Tg t 
RjSi 1 -* M-ATA *5ff^Ei-*ttf, *O.I5*fti 
flH"±iS'' > t^i^X.^^2). Sikors- 

ATA t£#-f 5 x -f *■ * W 7"*tfr t: a V* « b 
tc. ^fctfWfls^fltfii^fe. - w * ' ^ * * 

«_fc «E#I4 M-ATA SrftUfcU &© 



(0# M-ATA <D(|#tt. (2) EIA (f^F^v 
l£ J: Sjfo.fi? Tg ©flHjfe. Auto-ATA 

©*fe*. lElcjfiLiSf Tg ft kim® Tg ©&fet£<o*§ 
jRBJS* k: ss It 5 M-ATA te^-f 5 #U * 

!&¥#Jft**Atf AROM± Auto- 
ATA HH±A#li. Graves ^ <GD) 

(HD) ©jR#*»e>»A/«. GD fc HD OSMff 
It, i»»oBI*ffi«, ?:KJR«MI. THS w-fey? 

*ft Tg *t*. ifi^-f ^ o '/-ADt#, ^ 
tJiJ;5ff^fc. MtttRKflv^te Auto-AT- 
A © lgG ^W»4, GD 4^J, HD 6#J, tflO^iJ 

ttffcofcJUtefliVNfc lgG ^-flBtt, ±12© lgG ^> 
Hii,-^*T GD 15fiJ, HD 15#J, ff30^J*^, « 

lfo.it> ATA ^T', ¥W**a*»fT??l»*iT't 
*jfiLtS, J&fet^te ^IfflcJ: 5»lB*iT.te**-ojfiL 

1. (k^ Tg) <0*S$!i 
k Hg 14, Graves 

* - h *» 6 , Derrien Ofl(S^c«S*f fe u> ^^86 L- , 
Sephacryl- S 300O * y A x-^SS U - S & ?SK *4 
Bio Rad SPffl*!®^^^* 1 - 

2. M-ATA ©fl^ 18 ' 

6iS(fi^«|co BALB/C ^>>^JMKrtfCfc h Tg 

ioo^g/100^1 y ^iiii (pbs) i^t^tms. 

<0 complete Freund's adjuvant em- 
ulsion Sr 1 jflffiftiz: 2 Ufc. 2 <o&.tt 
03Bi, ISMJ: DiEjflU, jfa^St^filSS: EL- 
ISA m (teft) fc-r^Lfc. fflfcfcmn' 7 1 * 
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fcti, lOBfclt, t h Tg 50^/100/21/^* 

#iS)S^fia(P 8-X63-AG865)$: 5 : 1 ©Jfc*t? 
50% Polyethylene glycol 4000 (MERCK £fc®D 
O^ftTt, Vortex TMftttA/ LTffofc. 

ffifc-g- U ,*BJI&te . Hybridoma SftJ&Jffi T" & 5 
Hypoxanthine-Aminopterine-Thymidine (HA- 
T) i6Jnl5%JfoJIM=Jfctff (FCS) RPMI1640K, J$ 
'Mf&k It 5 xlO 8 0/ml W^T-pH^U 96?\ 
micro plate (Immunoplate H , NUNC tfc) Trig 
gtfc. 10B*^J:D HT (Hypoxanthine-Thy- 
midine) fc^ff U * 0 2 ilf^, 

n pn-*s4Wfc4*vfe 9*./>0±.lft 4r ELISA 

p --^'feff ofc. Feeder MflSi: L-T 4- 
5 SfSp— BALB/C t * * © 0MMU1& £ 2 X 10"/ 
well -<?<flM3 Ufc. Hfc 2 ~ 3 fflP^^il U 1 * * 

tH"!? M-ATA gg£ Hybridoma i:Lt. 

3. M-ATA 

ffr$;Ufcl2®<0 M-ATA Jg£ Hybridoma J±, 
** h^f*jfc3V^3 BALB/C 7.Jg)Sf*3T-^:S: 

b, aHfffc, Protein A CL4B *7AtT IgG 
Sri|tS!iUfc , " > . 1Ei' Mouse typer kit (Bio-rad £fc 

fc. M-ATA tt, 5&M§£jj& ; foS v>r± 5 %9is&L 
fiSfTA'T*? > (BSA) ftsflU- PBS 0.1% Tween20 
(sfrfUMftt) "e 1 mg/ml it, - 20°C L fc 

4. P-ATA co^St 

jRfSi Tg (5 mg/ml) i^S© complete Pre- 
unds's adjuvant gr^mSJSRtf 1¥«6»c ffiMt, 2 

jfiLfS^Pj DEAE Sephadex A-50*7^T- IgG 
frm*®M\s, CNBr fgftft Sepharose 



4B (Pharmacia tfc») tc Tg Zfe-frZltti affi- 
nty * 5 AfcTM<fc»«Lfc. 
5. ,&#jfo.Jff<t> IgG <Of£M 



1— 'i^iTk A—« >Jt,^lJUW» 



asn-* tas* Bwt. fp.sfrrfn. 



tfUP IgG fcattfcfiLfc. ^ISmKif 
ffl LfclO&tttt, fl[(<^iB* ; tt#fiftSJSP (Serodia- 
ATG, Fujirebio) fcfl§v*T 1,600 ffrl8» 66. 400(SF 

6. Biotin #8$ ATA O^gi' 7 ' 

0.1M NaHCOs 1ml ^ 1 mg/ml <0 P-ATA 
foSVM-i M-ATA Sr^ft^L, Dimethyl sulfoxide 
(DMSO) l/CfefflLlZ. Biotinyl-N-Hydroxysacci- 
nimide (BNHS : 1 mg/ml) 60//1 £r?g-g-1-5. 

amtMPWHK * r-*, 4°c-efcPBs 

T-^tfrU Biotin ft ATA ilt 

7. ^if-^Z-t' (PO) fiH£©M7fe 

PO 14, O.IM^^^SJ, 0.2MU >&7K^2 -f 
h y <?A-^®f^, pH 4.8, 50ml t o-phenylen- 
diamine 20mg, 30% H t O s lOftl *SfaL, 
Ht * a: /KJL200//1 -f o^®?g$rinx., ^ 
aT30^'f ^^f*^- l-tt, 6NflKR50/il SrA 
ti, RrtSSffJtS*. OD 492T- PO ^kSrfi'l^ 

8. ATA y - = >^iSfe 

S|t®iUfc Tg fc0.1MK«— SKSE»«*. P H 
9.4 (C-B igm%) T-, lOOAig/rol IC^-^L, 96^ 
microplate (g^S) 1^50^1 -J*o=i— h L, ^i@.T* 
60^^^ x^a^- Hfc. 0.1% Tween 20^]D 
PBS (ftttttfflft) 3 lelftjMft, Hybridoma % 
5fe^EU«:^^^jfiL^O 100^#!^ 
fftlOOjul Iria*., 37°C, 2WvJf^-H, 
fc. »t, ^WMBW^.OOOfS^Ufc Bio- 
tin SHWfi:^** IgG (Vector tfcjRi) StIOOaiI 

37"C 1B*MRJ£**, ifcJ^Ufc. ^^t, * 
WB«»-C»5(Cfffif4Br3Rbfc PO Avidin (V- 

• ector tfcjt) il0O M l *Dx, 37* C 1 B*BBK(&S *, 
i9fe^, PO ®&$:ffl!l^LAc. background teji, 

' J(f*iJff©*»*> 9 1 1596 FCS RPMI1640 (i§^ 
IK) ^*5$, OD 492 ^ background <08feUJL?> 

5>Hgt O^SeRi&tt, t h Tg <nt>*> D 
K , fit 81 L/cIEIf H^?-7 5-hTg I00^g/ml 
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&SO/j\ (ilfBM^- h U M-ATA £"atr*£ 

*SgjLfct h Tg frO.lM C-B $t«T-10<Vg 
/ml K#iRL, 965t microplate \Z.50(tl 

Auto-ATA IgG 
fcJStft (370/«g/ml) A»&*R«H»»ter«!P»*R 
L, #100^1 -poflD*., 37° C T-90^fSlKJ^*-fr 
fc. ifcvS^, =§- Biotin M M-ATA SrTffl^Stft 

37° C T?9Q£W]£#S*Tflfc?*Lfc. &fc20 77*S 

PO «tt Avidin &2lD;L, 37°C 
Stf, ttifrfc, PO fi&ttSr«t/i. J5?i$<© Au- 
to-ATA IgG & competitor i: LT^D*.*: 

OD 492d">, #9U18fttfc competitor i LTjO*. 

OD 4920f5I% : r-fc5^S:fff|5U, **>B"6-*P 
fM*tc£ P , Auto-ATA i*§- M-ATA ©£S& 

10. Tg oWjeXtfftMttlftofflH 

ELISA -J-feto^ M-ATA <D o % 

Auco-ATA i©2fcaH£©»fc*3 8 (D6. El, 
Dl) Sr C-B 8Hfiift"P5<V«g/«nl fc#**L, 965\ 
microplate iC50^l foa-FU. 4 °C — UftW 
v^a^-^s^lft, SSofc M-ATA 
fc. blocking akftfc Lt, #TOSiT?l££: 

^HUlOO^l -foflO*, 30#^i&T' W 

-i- nfc. EK§I^, fcs -e##JLfc Tg mVMt 

*>5^ttJiLfffSrilR*O**50Ail t*B*., 37°C, 2 

MiS»Kte#JRLfe Biotin ^ P-ATA felStyl 
Jq*., 37°C -C»lB*IHSJC4*fc. 
30^ftf#RUfc PO Avidin &150/il #11 x., 

=:fifflj£-t?fflj£U Biotin #1$ P- 

ata <ommmm&, ^smsfet-± ir&t&u*:. 

11. ^ r w 7"iit^©taij^ 

f^$iU7tl2j@<0 M-ATA £0 5*., ^MIW 
ffi-CJb-sfcSa (Dl, D3, D6, El, G9,) ©-fx 



* p ma ©^rt&K-c igc fe«f$itfc- i- 

(i) Auto-ATA l,600tff*»e»6,400fSr*T?£j£bT 
VN«10ff| (GD 5 01, HD 5», (2) Auto-ATA 
25,600fg£Lh (GD lfcl, HD 3W). 0)&ffii&ia 
4> Auto-ATA ©&**•»'> (GD 1 M, HD 3 
®Auto-ATANH4"C'fc<5* i , tS*©P-ATA 
fefflV«r Tg JWffinJffi (GD 1«) (s)Auto-ATA 
[SttT-fe*^, P-ATA fefljv^ Tg ffi 

(GD 2RHD3flJ). (6) Auto-ATA 
BtttT? Tg *5 20ng/ml ^± (GD6#|). ^frh 
(O IgG tt, #JR»?B«E^ 5pg/ml ictffcLfc. 
PJ&^MSte, 96 5t microplate IC, C-B 
l^-C 50/^g/ml M-ATA 50jul fc=»- 

h U, 4 C C, — Sfc'f >**s<- V L/t. 86?^*, * 
WBMRiKT? blocking ^SI^tt:^tv^, lttm&!R§l 
Ufc. t2Hc«f»Ufe±ia© IgG &*Dx. 37°C 

of, ^^^lfD.?ffSr 0.5% ^iDL, jiafc*RL 

PO M * / * » ^fit h IgG 
(ZYMED ttJS)' (ffS-*TL#0 ^JD^, lftra'C^ 
^^^-FLt, Sfe-^m, PO S^SrMtfc. 
»=4rtfi£tt, iW.tUT, Tg 50/ig/ 

#0 OD 492*»,l 7 000tJL_hi:/i^i 5 td#f^Lfc. 

Tg50^g/ml, Jfcfc M-ATA l.O^g/ml, 
ttfffcUfc»'&, (s)HtBJ4 M-ATA -e, S# 
IgG O^te?) itaE^Ai !?1tS!JU^ IgG SrffiVN 

12. M-ATA fdi^jE^fe 

L, ^CIWJ: ABC (VECTAST- 
AIN ttft) iCTK^ (PO) ^MSJfefeblfc. 

1. M-ATA Oftt 

8iO^ o-^sJi-eft, *SSSi$^r£i (Dl, C8, 
B7, A9, G7, G10, Bll, G9). Jfcfc, ^5[h1@ 
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Table 1 CroSsS-reaction of monoclonal ATA (M-ATA) with patients' ATA (Auto-ATA) 



Pt Auco-ATA 
(TGHA) 
titer 


D 1 


A9 


AS 


D 6 


C 8 


D 3 


B 7 


BU 


E 1 


G9 


G10 


Y. S. 


X640O 










+ 






+ 


+ 


-h 


+ 


T. T- 


X1600 


+ 


+ 


+ 


+ 


+ 






+ 




+ 


+ 


N. S. 


X6400 


+ 


+ 


+ 


+ 


+ 




+ 






+ 


+ 


S. T. 


X6400 




+ 


+ 


+ 






+ 




+ 




- 


K. Y. 


X5400 




+ 


-t- 


± 




+ 




+ 




-t- 




N-M 


X1600 


+ 


± 


± 


± 


± 


+ 












S. S. 


X1600 




± 




















O. A. 


X6400 
























K. K 


X1600 
























Y, Y 


X1600 

























% Inhibition 

/ OD492nm in the co-presence of Auto- AT A IgG \ nn 
= \ 1_ OD492nm in the co-ptesence of 5 % BSA PBS/* AUU 
+ (% inhibition 50%) denotes the presence of a cross-reaction. 

± (20% <% inhibition <50%) denotes the presence of & questionable cross-reaction. 
— (% inhibition 20%) denotes the absence of a cross reaction. 

D3, D6, El). M-ATA _G 7 ttffeS 

L, ffi-llflliJ&ote. t^feHt^T IgG IKK* 
Ufe-^--#ttj?4*VN*s, ¥ © M-ATA t, IE 
^v-y h- Tg itt^S:L**»-sfc. ^ftt'&L, 
P-ATA 9 f r- Tg r- L/t^ 

fgst><bft, ?yl> Tg HSit*Jlt»* 
lb ft • 

2. Auto-ATA Bite IgG iw^ilffrtt 
(Table 1). 

11® £0 M-ATA It, $|fjE»fcjl^*£, Auto- 
ATA *5l,flOO»ia^6,400»OA* IgG fc 

competitor fc LT|^ft^^$^^Ka$ll:#^ N ft^-£■ 
^9 OD ig&l00%i: Auto-ATA B&f£ 
IgG ft competitor b Lfc#-&© OD flt* s , 50% 
£i±Mi$^5iO& (+), 2096** 6096 ot© 
fc(±), 20%,£JLT© IS»S*H$iJA s ^VN<t>©i: 
#*.,(-) fcLfc- to *>,(+) Otott2SE3iS 

js*b, (±) (-) tt^Lt#^e=fts. 

•^•[SOllfiO M-ATA it, 'J?t£< ki>£frfr<0 
Auto-ATA fcSS6RJtSS:^U 10A^:T<0 Auto- 
ATA fc&IUtt^'kOttSB.to lbft!fe*»ofe. , 

3. Tg JUJ^3PKH+*<ftW 



10000 



2000 




0. I t 10 100 1004 

Tg(n B /ml) 

Piy. I Standard curve of Tg-ELISA using 
M-ATA (Dl, D6 and El). 



Fig. 1 I", 4-EIO M-ATA &M^ft Tg 

B*l«? M-ATA ft, Table. 
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Table 2 Precision 


of Tg-ELISA using M-ATA (D6) 






oampie k 


Sample 2 


Sample 3 


Sample 4 


— 

Intra-assay j 
n 

Meon±5D 

CV(%) 


12 

271.7±11.7 
4.3 


12 

165.8 + 10.4 


12 

25.6 + 2.1 
8.2 


12 

7-2±0.5 
6.9 




Sample 5 


Sample 6 


Sample 7 


Sample 8 


Inter-assay 
n 

Mean±SD 
CV(%) 


6 

254.5±26.2 
10.3 


6 

. 111.7*8.8 
7.9 


6 

14.3±1.9 
13.0 


6 

9.8±12.3 
12.3 



Tg(ng/ml) 
I00<H 



500 



100- 
50- 

10 




Dilution 

Fig* 2 Dilution study in Tg-ELISA using < 
M-ATA (D6). 

ffe^fc3g (Dl, D6, El) Sr/HvNfc". Tg Ong 
/ml M-ATA (Dl, D6, El) 

-PH"?, ^fcO.lng/ml O^tfiflflKSr^U 0 - ln £ 
/ml *-C?*±»JjeRr«8t**-6tbte. M-AT- 
A i P-ATA -eifcifc-j-Si:, background O OD 
flgte, M-ATA 5>*»fci£ffir-te 5 .back- 

ground k, O.lng/ml fc<Otfc*fc M-ATA 0# 
M-ATA tffifflUfciWS*^** 5 *!* 




M-ATAE, M-ATAD& M.ATAD, 



Fig. 3 Measurement of thyroglobulin in auto- 
ATA positive sera using P-ATA and the diffe- 
rent rype of M-ATA (El, D 6 and D 1) . 

©JEtWKSfctt. M-ATA (D6) SrfflV^ftiJS^T- 
*ftWUteSr*. Table. 2fca?tJ:5t 1 SlS^Sft 
(intra-assay) T4.3%~7.9%, B^Sfr (inter- 
assay) T'7.9%~13.0%Sr^:L^:. FCS £/B^T 
4j»*»e> 256ffiF*-e*R Ufc*, ?BI36Ufe*(f* 
(Fig. 2) ft, JMf*¥ffttfclIi*tefc*Lfc. 
4. Auto- AT A RHfefiLffl't' Tg 0»« 
Fig. 3 3 1<0 M-ATA fttftt*© P-ATA 
fcfflVNTiMfcUte Auto-ATA mnsSn.^ T g £ 

if*SiS*te*e**bfcjEl!r«E (Van Herle fl> : < 
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20.7'ng/ml, Endo 71 : <59.5ng/ml, Hara" : < 
5O.0ng/ml, Tanikawa 51 : <47.4) tT^X^ 
fc. tfz, Tg mmfe^li&KWte, P-ATA X 
6/18, M-ATA X El : 7/18, Dl : 11/18, D6 : 

12/is, t, m-ata zm^tcisiimxma-tz®. 

T-ffl'J^pJfifc Tg, &5HiD6tEl -CiMfcW 

fc. P-ATA O^T- Tg jfll|j£*Jfife*JiLf*t* lWt 
P-ATA -effliJ^PT^^ 4i Oi* 3«^-fiT.a> 

<r> M-ata -etpsfi-etfe. 

5. ?ftlftlB&4*Jltt Tg Ofctf 

Fig. 4 J*, P-ATA 2®C0 M-ATA 

(D6, El) fcfflwtilWELfc, f«MSIf« 
jfiL* Tg fejSi". ^JtKJHHflSOjfiL't' Tg OjMHEtttt 
P-ATA i M-ATA (El), P-ATA i: M-ATA 
(D6) fcfflv^Ste, #*gft^#fl8SrI&*fc- <r 
= 0.98, r =0.93). jH4ffltflF»jflL , P Tg <L|H#lc 
P-ATA t M-ATA (El), P-ATA t M-ATA 
(D6) ©fflfle^ttMfeJRfcfc (r-0.98, r = 
0.88>r-t-*>L, ***>0IJfc** i:, P-ATA ± J> 
M-ATA T»0{Rl3e9?^* s IBII8r*i-^I, P- 
ATA •e«*frj5%-fW0*S«it>&ixfc.- 

« cjuss** 9 «, mutate w fc5v^ws^4 

&&\%Vl)to hhtt.fr Fi e- "<? ****** 

Vn**> P-ATA, M-ATA © V^i* h.tflWJE UT t 
Tg O.lng/ml £JlT^0H*&fr*:- 
6. ?RJftRIft Tg ©fc&jf&^ifl&f* 

P-ATA, M-ATA (D6) teTjfcfitfcOjfc 
VNfcJMtfLfc. Fig. 5©;&«tt£T M-ATA (D 
6), &Wt^X P-ATA «HSUSLfc»<6T?*>*. 

•S"C."Pf8B^4: t>, M-ATA T?t P-ATA 

P-ATA T?0.5ng/ml, M-ATA (D6) T»2.0ng/ 
ml fc#flrteflMt-<?*>5, A* Tg ffi:|Umft& 



3S9 



(A) (B) 




Fig. 4 Measurement of thyroglobulin in patients 
with thyroid cancer (A) and in those with thyroid 
benign tumor (B) using P-ATA and the two 
different types of M-ATA (E 1 and D 6) . 

fcTfrLfc. P-ATA &ttfl3Lfct»»— » 

jfe&S*VCV><S;&S, /&fflfl©, M-ATA T-^&L,/£ 
tOtfli, ^<^*^T*5? ) -f, M-ATA t P- 
ATA OjftfttttottiS!SS|8*fe^*- CO^JT'O 
jfo.4 3 Tg fdfi, P-ATA, M-ATA O V-f HXM 
^LTt,20ng/ml fc JWOTttT?* -=> fe- 
7. M-ATA teW-J-Stt-ff 4 ^^^T'tL*© 

4-[sIt£?|f 30#J© g 2&#tt*#tt£S 

IgG fctt, 5«c0 M-ATA (Dl, D3, 
D6, El, G9) $ft>f ? <f ^I'T^ft** 

IgG ttt^ttfiltLTLtii*, EAJzOl5fc^ 
JBMfc*** ©ii*!' <> a v N f£ a h s * . ¥4** 
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Fig- 5 Enzyme-irnrnunOstaining for thyroglobbulin using P-ATA and a M-ATA (D6). The first four 
sections (a, b, c and d) were obtained from a patient with follicular cancer, who hada very low aerurn 
Tg concentration in spite of Tg being heavily stained with both P-ATA and M-ATA. a. A section 
of normal thyroid tissue stained with P-ATA (200 x) b. A section of normal thyroid tissue stained 
with M-ATA (200 X) c- A section of normal thyroid tissue stained with P-ATA (100 X) d. A sec- 
tion of follicular cancer tissue stained with M-ATA (100 x) e. A section of papillary cancer tissue 
stained with P-ATA (100 X) f. section of papillary cancer tissue stained with M-ATA (100 x> 



21. MAR. 2001 1 7:57 BROKER TEAM 



NO. 0027 P. 11/14 



^■f5H^3HUfclia*> M-ATA tt£T, fc V* Tg 
kft^Wla&ttV, v-yV Tg fc 
IgG i k tSLt V>7t. ciitiO M-ATA ri, 
Auto-ATA io^eSHtfci-=»"t6»lc^lR Sft 
fc. ^tR](Oll@C0 M-ATA fc0£| LTB,. lOA^.f. 
#£rT<D Auto-ATA fc2Ss36L*VNtO|4a*6 
iltefr^ft. L*»U ?¥<0^ft5 M-ATA St^vn 
T Auto-ATA HHSJfitfJfo.* Tg ftfflJgU, 
co P-ATA X-<o&mUk oaSv^SrtftlMi-* £ fc T- 

*-f, T g tfti]^;covN-cT'fes^, #;n©» 

ttfc, Avidin-Biotin System SrflJJE Lfclf v K 
ELISA j£ s, £JSVN*:. Avidin 
4», av^fftttftt-sT Biotin fc ttAft) 
-f *£ kS:5pJffltfcli^ Assay T-fe*. ^Ih]^ 

H*S<^>$i#fc P-ATA Oftfr 9 It, 
M-ATA fca - h L, *t#$&. SfcWffl. "t^ 
T'/uft^ JBS.T 91% Lfc. N£ri!S »* 

O.lng/ml T, M-ATA fcJHVN 

fcrflL c r 1 ..-Tg MlEM, i"*fe-fe, Kato 6,^2 
ng/ml, Strongkul fb 10, Ol.0ng/ml, Narkar fc 18 ' 
Z)7.8ng/ml l.PWftf, P-ATA SrfflV^^JH 
fc|BlS£-C&ofc. Tg 0 ng/ml O OD it, 

-f background «, OD492^0.0lOKXT 

P-ATA "«:fflv>fc»^©j|fi l /7T?*> 5 , #fl*ftttK 
JfcS:+#fcft|*fr3tf fc a J T-tfc. 
flUpftiMttt, Tgl.Ong/ml BtTOffl^tiUUlB: 
55 < . Table IcittjiSfeft'ofc*', Tg l.Ong/ml 
£iT©tt#T?* M-ATA (D6) t:JBv*fcilMEt», 
(intra-assay) T*¥J0O.98±O.22ng/ml, 
S»«ft22-4%fc afltoiW€te«ffl™4*H"e 
$JJET-#fc. mfc&ft&;Dn*ixtf, O.lng/ 

*fc, #8:14 RIA tifc^lffi-C-, tfcfrftll, — 

Mjfe-effljEb-c ^ioo/fi fc^*T»r*. fli^s 

M-ATA, Biotin ATA, HR-PO 

Avidin fc -20°C ■tfJBHffiffaSTO***©^ , 
fr^fLTV>fc. 

*T, — $*fc Auto-ATA |&ftO GD HD 

jSSHtfJfflU, **fPfc«c5BA'i£ Auto-ATA 



&&!k$ T B ffizfflTSLftb'Z. Tg MS^Iflfe 
fctilftfctt. M-ATA T'tS(llIt5ll*l* s J>^/':*' 1 , 
ttttvNr*itjEKtttWt?'4>ofc (Fig- 3). c«l 

J™ i > >.i. ^ s£\U Jjh- TV >r A T A 4i5 A^*/\_'ATA 

fc Tg gMMMfcfcft'&'LTSa 9, Auto-ATA fc 
J: 5 . fflg^PM? * £ fc * s # *. fc . # fc 
B, 3Hfc£;h,fc Tg Auto-ATA fc immu- 
necomplex (TgIC) fro < 9 19 - S0 \ ^fcJfD.4 3 

Auto-ATA #£T-C-<D Tg SUEO^-Cft, Ba- 
yer fc 61 tt, Tg frflO^T Tg feffll 

j£U Auto-ATA ©#*S:Btfr-Lfc96 recovery 

Tg «>aiMt&#tti, T g ague** 

-Cfc-afcfcfcE^fc. *7fc, Srintongkul ?5 10, }i, 
Auto-ATA tejE#*Jh,fcVN M-ATA frfflv^T 
Tg frjWSSU, Auto-ATA RH£ GD ®#T*}4, 
KW4A*fc&'" s , Tg *S4£tt"CfcP, *r*fctt4 
Lfc Tg O^WWl^fflJBlU-CVN* fcfc^Lfc. r 

rn^<oS#T-« Tgic as^jft**L, 
**e>± ua<JH*i"«:i fc Sr**UTV^* fc*A. 

*fc, P-ATA, M-ATA Jta.* Tg fitfcS 
£^«^— fc, =g- M-ATA fciS^fC^ 
fB.ttft!tt^A« 9 , Auto-ATA fl* <0^tj 
T, Tg OPIC fgf&LT^fc^ Pl^Btt 

65**5^^5. ?f5-fc, sg- M-ATA, P- 
ATA o Tg fc*H-*ttfctt»iiv^.fc PMjfetf 
teJ6*iT?*C^*fc <>#*.6»*vfe. 

^^JDiWWAM Tg ©tfe3HfcoVN-c»±, Fig. 
5fc^^>^5J:5fc, 4-@2f|«9 M-ATA fe^ 

Tg M-ATA fi^v^^** 1 o 

fc. ^-^o^J^Ji^ fc, ^^Mx-fc^ 

Tg fc H-fc ot^fcOt?B*v>^t £ 
5. rO^fcggtT, WffliPEi"^ Tg fcjE* 
Tg O ffijgASvN <o:6^fi^ $ixrv>S. Monaco 

bf?ftmmM<v T g at, jE^^fctfc-< 

3 - fc UT V s 5 . Sch- 
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ojfiL^ Tg <oa- H-&*o(KTfcaiEWt'f v^a. 
*fc Uumi Cj"' it, 7 y h ¥^11^^ Tg tt 

ilig Hufner He, M-ATA i: P-ATA 

Wfc I* . 2 «jc© ffljfcflW* t ^ ic tt WM u ft vn c 

Tg s *»5 4 * VN * S . 

pgT-tttpL^., P-ATA, M-ATA -eOTJgLfcfi 

P. ATA k M-ATA CD6) "C»ft6U ffilKtt®* 
wfclWWl'fc- M-ATA SrfflVNfeJftAtt, 

oj: 5 ft i-aSUfct.wt % 

it. 

5, a, b, c, d> -efiKfeSfcfittfc Jfitf Tg flttow»c« 

&jfrX', J^ojfirffett Auto- ATA * s ^ELftV* 
fcfctt, P-ATA ^»±— ttSlsfeS^S* 1 . M- 

ATA (D6) -era, ^<Sfefiif^ftv^*Hittao 
<W* s *&*vfc- Tg a^jta.*^** 

jg.$*tTVN*i:-i-ih.Wf, P-ATA -?iStt"e, M- 
AT A fjEgf t * 5 i t *'^3|. ^ ^ ^ . U*»L:, 
^JcOifiL^ Tg flttt20ng/ml P-ATA, M- 
ATA (Oi?*, b-eflBgL-ctlffllftTfab^it- W- 9 
T, *«OjfiL«F Tg «IEOTJ: P»ff**itetO 

COHE& Tg ft, M-ATA tSJ&tS epitope & 

Kurata fe ,T, »6«0 M-ATA Sr^SiL, 



- "K-fbBBifi epitope M-ATA g£, 

$fcs - KffctfffljS epitope tBStti"* M-ATA 
COJJfJLfc Schneider 6» M, <^. 

.Hfs.it^ii 1 Tg m\ a - k<&s*ms^ t 

T-ttftv>^i: SJtUfc. 4"*, Hfc^<0 M- 
ATA fcfflV%T#< 

«£ 5 ft4»H14*:^«i-ofcjB&3|tJBte*i'*- 
ftffl, Shepherd &•»»*. M-ATA M23T-^ 

tt, M23£#**-v ^^-t 5 t, ?ttBft*^*> 
©fflaS^fc+lfc-*-*eBS* s ft<, Jfc+ Tg WHS 

^^■O M-ATA tcOi 5 ft(Sg^i^ffl* s 4 , ^' 5 I 

M-ATA Of&ffltfr, 5S"> 
M-ATA fcffl^T, #»>«r ftJKJW"C©eS*jRtt¥ 

*ni#:<o im JL^i-' 

^T, Jerne e>* 9 ' L ?t Idio type network 

**** :/tt*fcov\TijW ! t** vc v*s. Zauali 

jfiL^cflc Auto- AT A <0 (Fab) z S*tl^ f 

ICOVNT, Hara & M 'ttl2AO GD, 10A<^> HD 
*#JliLW^»C. Auto- AT A CO (Fab) 2 tC^i-^St 

*v : <*9<<y'in.mfLWi> jB.e>nft*»*fci:* 

^UTVvS. Sikorska tt 1 ", GD 26£ C F 2*. 
HD 40iS^4iS, RA 58iS4 , 7^0S#JfiL?S c f 3 ^ 
5 igco M-ATA CO 0 1 H«0 M-ATA t£*ti" * 
R-Yf-f *#^7TStfrt. RIA, ELISA ffi^M 
# T-m V't'Lfc as, jEfiT A20« © J&LtS^ »c f± JL ^ 

tft p 5 fcSBfctftco u"<A'£-Ftf l ^*f&i^t- 

M-ATA fefflv^ 
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1) 12@cD^t bt^fp^p/'J^^^- 

2) **b&tt£-C IgGlk mJRU ?f 

Sfc, Auto-ATA Rft±&# IgG tO^f 

3) r^fearWffiLT, ^W»ttKfcO'>*v* 
jfiLcfa Tg foi]^<9#;$&fg Sandwitch EL1SA 

© Auto-ATA BttS*©jfiL* Tg -US**, 3 
Ho M-ATA VN-fn Steffi 

P-ATA ^ffl^fc^iP, it* Tg fflj 

@ 2@0 M-ATA fcffl^fc«3£-ett 
)SSI^^^ Tg tt.fiL^*f Li*U 4B 

*(0"^J-e, ffiffl-T* ATA tci DplS^-S^ 

4>--»«0?«|» P-ATA, M- 
ATA (D6) arffivxTSfefebfcfcC*, Jfit^ Tg 
ISt^Mftfc^f ^&^^J^1^ P-ATA 
t M-ATA (D6) O^fettlcS^^fcSi^^l 

5) M-ATA tC*H"£ trt^^^^^^ 

& ft tfe S4 » v » -c ^Pm* ^ fc ** v > fc*SEfl-**SS— ^ 
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Suppressive effect of prolactin 
on oestrogen-induced secretion of LH 
by sequentially perifused rat hypothalamus-pituitary 

Jin-Woo Lee 1 , Akira Miyake 2 , Keiichi Tasaka, 
Shirou Otsuka, Toshihiro Aono and Keiichi Kurachi 

Department of Obstetrics and Gynecology, Osaka University Medical School, Osaka 553 Japan 



Abstract. The effect of prolactin (Prl) on oestrogen- 
induced gonadotrophin secretion was examined in vitro 
in a sequential double chamber perifusion system. As 
control groups, mediobasal hypothalamus (MBH)-pitui- 
tary pairs or pituitaries without the MBHs were peri- 
fused with Medium 199. As an experimental group, 
MBH-pituitary pairs were perifused with Medium 199 
containing 1 ug/ml of rat Prl. These groups were stimu- 
lated with 10- 7 M oestradiol-l7P (E 2 ) for 30 min, and 
luteinizing hormone (LH) in the serial fractions of ef- 
fluent was measured. 

In the control group of MBH-pituitary pairs perifused 
with medium without Prl, secretion of LH began to rise 
within 30 min after the beginning of stimulation, reached 
a peak 30 min after the end of stimulation and then 
remained at a plateau for the rest of the experimental 
period, whereas in the control group of pituitaries alone 
no significant response was observed. In. the experi- 
mental group perifused with medium containing Prl, 
LH-secretion showed peaks 20 and 80 min after the end 
of E 2 -stimulation, respectively, and the first peak was 
significantly (P < 0.01) less than the level in the control 
group. 

These data demonstrate that Prl at this concentration 
suppressed the rapid LH release induced by E 2 . Its site of 
action is suggested to be at the hypothalamic level, and its 
possible mechanism of action is discussed. 



1 Present address: Department of Obstetrics and Gyne- 
cology, Catholic Medical School, 505 Banpodong, 
Kangnamku, Seoul 135, Korea. 

2 To whom all correspondence should be addressed. 



Possible mechanisms by which prolactin (Prl) sup- 
presses gonadotrophin release reported by others 
are as follows: first, Prl may suppress hypothalamic 
luteinizing hormone releasing hormone (LRH) re- 
lease (Gil-Ad et al. 1978; Grandison et al. 1977; 
Smith 1980). The mechanism of this action has 
been postulated by many investigators to be that 
increased Prl increases dopamine (DA) turn-over 
via a short loop feedback mechanism and the 
increased DA level, in turn, suppresses LRH re- 
lease (Gudelsky et al. 1976; Chatani et al. 1983; 
Esquifino et al. 1984). Second, Prl can directly 
suppress the pituitary responsiveness to LRH in 
vivo (Vasquez et al. 1980; Carter 8c Whitehead 
1981) and in vitro (Cheng 1983) by decreasing 
LRH receptors in the pituitary gland (Clayton 8c 
Bailey 1982; Marchetti & Labrie 1982). 

On the other hand, there are several reports 
about the suppressive effect of Prl on oestrogen- 
induced gonadotrophin secretion in patients with 
the galactorrhoea-amenorrhoea syndrome (Aono 
et al. 1976), and drug-induced hyperprolactinae- 
mia (L'Hermite et al. 1978; Anderson et al. 1982). 
restoration of oestrogen positive feedback by 
bromocriptine treatment (Aono et al. 1979) and by 
surgical removal of a pituitary adenoma (Koike et 
al. 1982) have also been reported. 

However, the mechanism and site of action of Prl 
for this suppressive effect is uncertain. Therefore, 
we examined the mechanism of the suppressive 
effect of Prl on luteinizing hormone (LH) release in 
an in vitro perifusion system. 
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Materials and Methods 

Female Wistar-Imamichi rats (Nihon Laboanimal Co.. 
Osaka, Japan) weighing 220-250 g in dioestrus were 
used. They were housed under controlled lighting condi- 
tions (lights on from 06.00 to 21.00 h) at 25°C and given 
free access to water and food. The rats were killed at 
12.30 h and their MBH and/or pituitary was removed. 
The MBH and pituitary were placed in- the first and 
second chamber, respectively, of a sequential double- 
chamber perfusion apparatus (Miyake et al. 1982). The 
MBH tissue block excised was demarcated by the hypo- 
thalamic sulci laterally, the caudal aspect of the optic 
chiasm rostrally and the rostral aspect of the mamillary 
bodies caudal! y. The whole pituitary glands were used 
without hemisection. 

In the first study, 8 MBH-pituitary pairs in sequence 
were perifused with Medium 199 (Handai-Biken, Japan) 
containing antiserum to LRH obtained from a rabbit at 
1:100 dilution or normal rabbit serum at the same 
dilution. In the second study, 6 MBH-pituitarv pairs in 
sequence and 7 pituitaries without MBHs were perifused 
with Medium 199 as a control group. In an experimental 
group, 8 MBH-pituitary pairs were perifused with Me- 
dium 199 containing 1 ng/ml of rat prolactin (NIAMD- 
rPrl-B-3). Perifusion was started immediately after sacri- 
fice at a flow rate of 3 ml/h with medium saturated with 
95%0 2 -5% C0 2 at 37°C. The perifusion system was 
equilibrated for 2.5 h and samples of 0.5 ml each were 
collected at 10 min interval from 15.00 h. Six samples 
were collected over a 1-h period, and then 10" 7 M oestra- 
diol-l7P (E 2 ) in Medium 199 was perifused for the next 
30 min. Eighteen fractions in one experiment were 
collected for 3 h and stored at -20°C until assayed. Rat 
LH in these fractions was measured by radioimmuno- 
assay (Hayashi et al. 1976). The sensitivity of the LH 
assay and its intra-assay coefficient of variation were 2 ng 
NIADDKD-rat LH-RP-2/tube and 7.5%, respectively. In 
each experiment the mean concentration of LH in the 6 
fractions collected during 1 h before each treatment was 
used as the basal value, and values during experiments 
were calculated as percentage changes from the mean 
basal value in each group. Two-way analysis of variance 
was used for evaluation of the statistical significances of 
differences in the stimulatory effects of oestrogen and 
suppressive effects of Prl, respectively. 



Results 

In the first experiment on MBH-pituitary pairs 
perifused with normal rabbit serum, LH release 
began to increase within 30 min after the beginning 
of E 2 stimulation (P<0.0T), reaching peak of 
147.7% over the basal value 30 min after the 
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beginning of E 2 stimulation (P<0.01), and then 
undulating at the plateau level for the rest of the 
experimental period (Fig. I). On the contrary, as 
shown in Fig. 1, no significant LH release after E 2 
stimulation was observed in the group perifused 
with antiserum to LRH. LH changes in the second 
experiment using Prl are shown in Fig. 2. In 
the group of MBH-pituitary pairs without Prl, 
E 2 administration caused significant LH release 
(130.4% increase over the basal value) as observed 
in the first experiment of perifused MBH-pituitary 
pairs without antiserum to LRH. No significant 
change in LH release was observed with pituitaries 
alone. The second experiment of MBH-pituitary 
pairs perifused with Prl showed two peaks: a first 
lower peak of 47.8% increase over the basal value 
(P < 0.01) was noted 20 min after the end of E 2 
stimulation, and a second higher peak of 71.5% 
increase over the basal value (P < 0.01) was seen 80 
min after the end of stimulation. The first peak was 
significantly less (P < 0.01) than that of the control 
group, but the second peak was not significantly- 
different from that of the control. 




Fig. L 

LH release from whole pituitary in sequence with MBH 
by E 2 perifused Medium 199 containing normal rabbit 
serum or Medium 199 containing antiserum to LRH. In 
the group perifused with Medium 199 containing normal 
rabbit serum. LH concentrations in the effluent in- 
creased significantly showing two peaks, while in the 
group perifused with antiserum to LRH no significant 
LH release was observed. *P < 0.01, basal vs E 2 -stimu- 
lated. 
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Fig, 2. 

Rapid release of LH by E 2 and its suppression by Prl. In 
the control group without Prl, secretion of LH by MBH- 
pituitary pairs increased rapidly and reached a peak 30 
min after the end of E 2 -stimulation, whereas secretion of 
[ H bv piuitaries without the MBH was not affected by 

In the experimental group perifused with Prl the 
response was significantly less. 1 ) Basal vs E 2 -stimulated 

* P < 0.01 . 2) Control vs experimental * P < 0.01 . 



Discussion 

In the present first study, LH secretion began to 
rise 30 min after the beginning of E 2 stimulation of 
MBH-pituitary pairs perifused with medium con- 
taining normal rabbit serum, but this rise was not 
observed under perifusion with antiserum to LRH. 
These results suggest that this LH secretion is 
probably due to stimulation by E 2 of LRH release 
from the MBH. 

Although the site of the inhibitory effect of E 2 
on LH release has been reported to be at the 
pituitary gland in vivo (Negro-Vilar et al. 1973), the 
acute inhibition of LH release from the pituitary 
gland by E 2 has been observed in vitro neither in 
the previous studies (Turgeon & Waring 1981; 
Miyake et al. 1982) nor in the present study. The 
mechanism of difference in LH release following 
E 2 administration between in vivo and in vitro 
studies is not clear at present. 

An important finding in the present study was 
the rapidity of the LH response to oestrogen i.e., 
LH started to rise within 30 min after stimulation. 
This suggests that the LRH was 'released' rather 



than newly synthesized', since a period of 30 min 
was too short to be compatible with the time 
needed for synthesis of the peptide (McEwen et al. 
1982; Drouvaetal. 1984). 

Synaptosomal release of LRH without ceil bodies 
has been mentioned in serveral reports (Tytell et al. 
1980; Deyer et al. 1980; Warberg 1982; Drouva et 
al. 1984). Drouva et al. (1984) reported that i ) E 2 
appears to be selectively and specifically involved in 
process coupling, nerve ending depolarization and, 
in turn, LRH release, and 2) the effect of E 2 is 
receptor- mediated and does not appear to require 
nuclear translocation of the steroid or transcription 
procedures, since it can be readily elicited upon 
simple addition of E 2 to nerve endings discon- 
nected from their cell bodies. Furthermore, War- 
berg (1982) found that LRH, TRH and a-MSH 
are concentrated in synaptosome-riched fractions 
where thev are present in granules, and that they 
are released in a Ca ++ -de pendent manner by stim- 
uli considered to depolarize the neural mem- 
branes. In addition, the depolarization procedure 
in synaptic transmission shows only 0.5 msec of 
'synaptic delay* (Berne & Levy 1983). Consequently 
this LRH release is concluded not to result from 
new synthesis of LRH but rapid and direct release 
of LRH from stores, as in the synaptosomal experi- 
ments described above. 

In the present study, Prl suppressed oestrogen- 
induced LH release only partially. For the effect of 
Prl, its concentration and its duration of reaction 
are important (Cheng 1983), because the suppres- 
sive effect of Prl is dose-dependent. In the present 
experiment, we added Prl at 1 ug/ml, which corre- 
sponds to about the upper level in severe hyper- 
prolactinaemia in humans. This concentration may 
be relatively low considering that we examined its 
effect in vitro, and that the perifusion time before 
E 2 stimulation was 3 h. However, although the 
concentration of Prl and the duration of treatment 
in the present experiment may not have been suf- 
ficient to cause complete suppression, we observed 
significant suppression of the first peak. 

Prl is known to suppress gonadotrophin secre- 
tion by increasing DA turn-over (Gudelsky et al. 
1976; Esquifino et al. 1984; Chatani et al. 1983), 
but this mechanism does not seem to explain the 
present results adequately. Moreover, this process 
has been noted to be very slow, being apparent 
about 12-16 h after increase of Prl (Moore et al. 
1980), and so it is unlikely that DA increase by 
short-loop feedback of Prl control operates during 
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a short period of within 1 h. Thus in our experi- 
ment PrI may have had a direct suppressive effect 
on the responsiveness of the pituitary to LRH. 

In the present experiment, the pituitary without 
MBH did not respond to oestrogen and was there- 
fore not perifused with Pr!. But a direct suppres- 
sive effect on the MBH cannot be disregarded, 
because gonadotrophin secretion is the result of a 
response of the pituitary to LRH. Indeed there are 
many reports of this direct suppressive effect both 
in vivo (Vasquez et al. 1980; Carter 8c Whitehead 
1981) and in vitro (Cheng 1983). However, the 
time sequences of results in these reports were very 
different from that in the present experiment. 
Furthermore, as mentioned above, we used a con- 
centration of PrI of less than one twentieth of that 
used in a previous in vitro study on the pituitary 
without the MBH (Cheng 1983). In that experi- 
ment, PrI at 20 [ig/ml significantly suppressed the 
response of the pituitary gland to LRH. Therefore, 
caution is required in concluding that this direct 
suppression did not occur in the present experi- 
ment. 

From the above considerations, and since there 
was not other possible influencing factor and the 
reaction time was very short, it appears likely from 
the present experiment that PrI directly inhibited 
the oestrogen- induced gonadotrophin releasing 
mechanism at the hypothalamic level. Further 
studies seem necessary on the effect of PrI on LRH 
and DA releases in longer observation periods. 
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^hownjo result m an increased incidence of .subsequentjy,. Uon a t a «^ rum diltitibn of h20 oV greaiefwas considered 
•developiw^hyrorf cancCT (4). Therefore, in this study, the indicative the p resence 0 f antibodv, 
results of assays on patients were analyzed to determine - , ; f . ,,. 5, ; ? - - 
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oatients is difficult to explain. One contributing factor may globulin antibodies were detected more frequently in pa- 
have been the inclusion of smokers or those wh had tients with thyroid cancer and this was solely due to those 
smoked (40% of these patients), since moderate to heavy without a history f irradiation exposure (Tables 2 and 4). 
smoking is frequently associated with an elevated CEA level Similarly, microsomal antibodies were more frequent y 
MO 12) and this was also found in the present study. In the detected in the thyroid cancer group and this also was solely 
thyroid cancer group, 36% had elevated CEA levels, due to those without a history f irradiation exposure 
Analysis of the cancer patients showed 18% (3 of 17) of (Tables 3 and 

those with a previous history of irradiation to have an No obvious relationship was found between the levels of 

elevated CEA level; this compared with 56% (9 of 16) in the CEA and the spread or grade of tumor involved. Similarly 

group of thyroid cancer patients with no known previous the antibody titers did not correlate with the degree of 

history of irradiation to the tonsil or thymus. Furthermore, tumor spread or differentiation. 

in this latter group, when the CEA level was elevated, the 

concentration frequently tended to be higher (> 20 ng/ml) DISCUSSION 

than that in all other categories of patients. The results of , , t 

examining volunteers and patients for Uiyroglobulin and CEA, levels; were more frequently elevated in nonpancer 
micro^mal antibodies are shown in Tables $ to 4. f Ihyro-j, patients t^ have b^en due to 

' 'T' ■■: '" : Circulating CEA levels {postoperative) in patients with cancer of the thyroid 

No. of subjects with 

... „ w A following CEA 

K 'i ' : !i>^f:is'x v ^* • -'f : . _.. ••'■.•'.'^^ ■ ( , , . * concentration: \] ■ . \- . < • - 



/>-*. u 





No: of ■ 
subjects 


ng/ml* 


2.5 ,,20;. > 20 x* 
ng/nil ;ng/ml positive test 


Control group (students and twKnician^ , ^ ^ ■ 
J ' ^rionsmokers) ' ^ • • '* 


';-'29-V 






'.History of childhood irradiation ittb^hymic -.: : 
%v: - v: or tonsillar region: examination,;,. 'J '#.fjt\f * 
\^ revealed no obvious pulholog^ v ' ' * 


J05 




-.24-'' " v -1 ^NS% 


:* Carcinoma of the thyroid ' " y ^ >v * ■ * ? * f ' 
Kr. In patients with a previous history of X * \ 
•fat childhood irradiation , ; .? -Vvv '+\ r *i 
;;v-No previous history of irradiation ^' , 


33. 


21 - 


9 l ■ 3 .36 p < 0.02 

' V* ; 3 !'^56;.. x< o.oi 



■ NS, not significant. 



■ ' Table 2 . , 

Circulating thvrogtobuiin antibody levels {postoperatix-e) in patients with cant er of the thyroid . 

Thvroglohulin antibodies 









Detected 






f • . „ ■' ■ ■ - ' 


No., or; 
subjects 


Not 
detected 


Titer 


No. 
positive 


positive - 


lest 


Un selected ^reemployment personnel - ' 


K ioo ;■■ 












History of childhood irradiation w thymic^ i+ 
, or tonsillar region: examination ..- ^' 
revealed no obvious pathology " J ^ \ 




( 1 10 


J/20 
i-l/40 
; 1/80 

1/320 


I 




' ''NS* 


Cancer of the thyroid 

In patients with a previous history of 

childhood irradiation 
No previous history of childhood 
irradiation 


51 
31 

20 


44 

30 

14 


1/20 

1/20 
, 1/40 
1/160 
1/640 


7 

1- 


14 

3 

30 


P < 0.02 
NS 

p < 0.01 



• NS. not significant. 
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Table 3 

Circulating microsomal antibody levels {postoperative) in patients with cancer of the thyroid 

Microsomal antibodies 



Detected 



No. of 
subjects 



Not 
detected 



Tiler 



No. 
positive 



positive 



X" 
test 



Unselecled p reemployment personnel 100 

History of childhood irradiation to thymic 1 1 1 
or tonsilar region examination 
revealed no obvious pathology 



Cancer of the thyroid - 37 
' .*In patients with a previous history of 18 
childhood irradiation 
No previous history of childhood 19 
irradiation 



° NS,. not significant. . ^ 

..' Table 4 ; o • '''' : - 

■ ; * ■ Antigen and antibody in thyroid cancer patients . 

4 V < Patients with no : Patients with a . 
r< -'i^ - previous history oft previous history of V 
/, l t ' childhood irradiation . childhood irradiation 



10 



92 



29 
16 

13 



1/20 

1/320 

1/640 

1/1.280 

1/2.560 

1/10.240 



1/80 

1/160 

1/80 

1/320 

Not 

titrated 



to 

17 NS a - ; 

22 /i'< 0.10 

ll ;sy ;';;'NS { ■' 

32 p < 0.02 



Antigen or j \N°- of % 
antibody 1 ', patients 1 .positive 



No. of ' % " 
patients positive*. 



X* 
test 



CEA ... 
Thyroglobulin .* 

antibodies 
Microsomal. H'*-. 

antibodies * i 



16 

;<*20 

.* i : .." 



56. 
.30 

32 



17- 
I8 : " 



,. P <om 
, p.< o.oi 

; NS 



the contribution of patients with smoking habits, many of 
whom had CEA levels in the range of 12 to 20 ng/ml. 
Patients with a history of irradiation to the tonsil or thymic, 
area with or without thyroid cancer had comparable levels i 
of CEA (18 and 24%). In contrast, thyroid cancer patients * 
without a previous history of childhood irradiation had 
more frequently an associated elevation in the CEA (56% 
positive). This* finding is consistent with the results of other 
investigators who studied transplantation antigens. Unlike 
the tumor transplantation antigens, CEA is not immuno- 
genic in'the autochthonous host. Nevertheless, present 
evidence suggests that CEA, a-fetoprotein, arid the chemi- 
. cally induced cancer transplantation antigens are all embry- 
onic in origin, being reexpressed with tumorigenesis (1): 
Moore and Williams (8) have demonstrated that most 
murine irradiation-induced osleosarcomata have a paucity 
of tumor-specific cell surface antigens. Furthermore, they 
found that osteosarcomata induced by a chemical carcino- 
gen differs significantly in antig nic strength fr m th se 
induced by irradiation ( 3, P), and concluded that, in these 
contrasting models of bone one genesis, antigenicity was 



more a function of the carcinogenic agent than the site of 
tumor origin.. Similarly,- Stjernswlird (.1 J), fpund that ir- 
radiation-induced osteosarcomata was associated with a 
lower degree of antigenicity, compared with some"(but not 
\ all) osteosarcomata induted by chemical carcinogens. Bald- 
win el al. (I) also -reached a similar conclusion "when 
studying irradiation- and ' chemically induced osteosar- 
comata. -w*'-"""' ... :y>: : v • . " 'ii?'-". 

' A positive- correlation has been found between the ppread ' 
of iurnor in,' cancer of the colon and CEA levels (J 3). 
.^HoweveK iii the present study no such relationship could be 
ftfound. Published reports are not consistent regarding a 
^ relationship between trie degree of tumor differentiation and 
-CEA levels. Dehk ^/ aL (2) found that the more differenti- 
ated tumors had a greater abundance of CEA. In contrast, 
Martin and Martin (7) found no obvious correlation. Both 
studies were concerned with gastrointestinal cancer. In the 
present, investigation, there was no evidence of CEA levels 
"being related to the degree of tumor differentiation. The 
Uypes of tumor present (not shown) in both groups of thyroid 
" pttients were essentially similar; almost all were of the 
well-differentiated tyjpc. There was no correlation of age 
with the.CEA level, andthis confirms the results of previous 
reports. /•-;^- ! : r : •]:•'-■ ■ ■. > ; /■ ■■■ 

In addition to the findings in t this study of an association 
of thyroid cancer- with CEA levels, a. similar tendency was 
also noted in the ; iantibody studies. Those thyroid cancer 
patients wiihpuV a history of irradiation to the, thymus or 
tonsil .more frequently were found to have antibodies 
directed against thyroglobulin and to a lesser extent against 
the microsomal fraction of thyroid (Tables 3 and 4). These 
findings are consistent with studies in laboratory animals; 
Stjernsward (II) found the antibody response to an injected 
antigen (sheep red blood cells) to be generally less in 
irradiati n-induced osleosarcomata than that induced by a 
. chemical, carcinogen. ... « , , t >.-r. ; - 
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The present study is in accord with the findings in 
experimental model systems and suggests that antigenic 
expression and host response to the tumor in patients with 
thyroid cancer depend on its pathogenesis. 
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ABSTRACT. A total of 1 050 patients with differen- 
tiated thyroid cancer (DTC) have been followed in 
the Thyroid Center of Padua by means of serum 
thyroglobulin. (Tg) measured with IRMA method 
and anti-Tg antibodies (TgAb) assays. Circulating 
TgAbs were deleted in 102 (9.7%) patients. In 32 
of these 102, TgAbs were evaluated before and 
after total thyroidectomy and 131 I ablation. In these 
patients no relationship was found between preop- 
erative serum TgAb levels on the one hand and 
tumor stage at diagnosis or outcome of the disease 
on the other. During the follow-up, TgAb serum 
levels decreased or disappeared in 21 cases con- 
sidered tumor-free, while they remained un- 
changed or even increased, in comparison with 
the preoperative ones, in 11 patients, 5 with proven 
metastases and 6 considered tumor-free. Eva- 
luating the whole group of 102 TgAb-positive pa- 
tients, we observed that TgAb serum levels, mea- 
sured after thyroid ablation, were significantly 



higher in cases with metastases than in those 
considered tumor-free (653.0 ± 196.9 vs 157 J ± 
116,5 U/ml, m ± SD, p < 0.0001), In the group of 
patients with metastases and circulating TgAbs, 
Tg serum levels were elevated in 27% of cases on 
TSH- suppressive therapy and in 44% off therapy 
when nodal metastases were present, and in 67% 
of cases on TSH-suppressive therapy and in 83% 
off therapy when distant metastases were present. 
Our data suggest that: i) In a very large series of 
patients with DTC, circulating TgAbs are detecta- 
ble in 9.7% of cases; ii) In the follow-up, patients 
with high TgAb serum levels even in absence of 
detectable serum Tg values are at risk for metas- 
tases; in fact circulating TgAbs might be due to 
the presence of tumor and circulating TgAbs them- 
selves may prevent the detection of serum Tg; iii) 
serum IRMA-Tg assay appears to maintain its 
value as a tumoral marker in more than half the 
patients with metastases and circulating TgAbs, 



INTRODUCTION 

A number of papers in literature show that serum 
Tg measurements, together with 131 l-total body scan 
(TBS), representee most important methods in the 
search for recurrences or metastases in patients 
with differentiated thyroid cancer (DTC) (1 -1 5). How- 
ever, it is also known that TgAbs may interfere in 
Tg assay (16-22). So, in many previous studies on 
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the value of serum Tg assay as a tumoral marker, 
patients with circulating TgAbs were excluded. Us- 
ing radioimmunologic (RIA) assay, circulating TgAbs 
may induce either falsely elevated or depressed Tg 
values, whereas using immunoradiometric (IRMA) 
assay, the presence of TgAbs invariably results ir 
decreased Tg levels (1 6, 1 8, 1 9, 22). 
Therefore, using IRMA methods, low serum Tg 
values in patients who had undergone thyroid ab- 
lation for DTC with circulating TgAbs, may be due 
either to the absence (true negative) or even to the 
presence (false negative) of thyroid tumor. On the 
other hand, it may be that in these TgAb-positive 
patients, elevated Tg serum levels maintain their 
significance as tumoral marker. The aims of the 
present study were: i) To ascertain the validity of 
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Table 1 - Percentage of patients with Tg serum levels > 3 ng/ml, on and off hormonal therapy, in cases with metastases and absence 
or presence of circulating TgAbs (cut off limit of 50 U/ml). 



METASTASES ? 
N. CASES 

HORMONAL THERAPY 


ON 


NODES 
74 


OFF 


ON 


LUNG 
21 


OFF 


ON 


BONE 
24 


OFF 


Tg>3; TgAb<50 
Tg > 3; TgAb > 50 


64% 
27% 




93% 
44% 


94% 
50% 




94% 
75% 


96% 
100% 




100% 
100% 



the above assumption; ii) To ascertain the incidence 
of circulating TgAbs in a very large group of patients 
with DTC; iii) To verify the possible existence of a 
relationship between TgAb serum levels and the 
course of the disease. 

MATERIALS AND METHODS 
From 1 967 to 1 987 a total of 1 457 patients with 
DCT were followed at the Thyroid Center of Padua 
and in 1 050 their sera were analyzed in the Tg and 
TgAb assays. 

TgAbs were^detectable in 102 cases (9.7%): 84 
females andfijS males, age ranged between 17 and 
72 yr, mean 45.8. The histological examination 
showed papillary cancer in 80 cases and follicular 
in 22. Stages (TNM UICC, 1979) were as follows: 
T1 -3NOMO in 35 patients, T1 -3N1 -2MO in 45, T1 - 
4N1-3MO in 12 and M1 in 10. In 70 of these 102 
patients the study was performed at least two years 
after treatment, whereas in 32 serum Tg and TgAb 
levels were evaluated both before and after treat- 
ment. Twenty six of them had papillary, 6 follicular 
tumor. Stages were as follows: T1-3NOMO in 10 
patients, T1 -3N1 -2MO in 1 5, T1 -4N1 -3MO in 4, M1 
'in 3. 

From the therapeutic point of view, all the 102 pa- 
tients studied were treated by total thyroidectomy 
and radioiodine therapy. Then all received TSH- 
suppressive therapy with L-thyroxine and the ade- 
quancy of the treatment was periodically checked 
by 200 fig iv TRH stimulation (24) or, recently, by 
TSH IRMA assay. Follow-up varied from 2 to 1 0 yr, 
median 4.8, 

To evaluate fine sensitivity of serum Tg as tumoral 
marker on and off hormonal therapy in absence of 
circulating TgAbs we considered a group of 102 
patients with metastases (Table t). 
Tg serum levels were assayed by IRMA method 
(HTGK-Sorin, Italy). The interassay variation coef- 
ficient (VC) was 6.5%, the intraassay VC was 3.1 %. 
The cut-off limit to distinguish pathological from 



non pathological values was 3 ng/ml. Tg serum 
levels were measured during TSH-suppressive ther- 
apy and T subsequently, (i.e., within 3 months) 15 
days after L -triiodothyronine withdrawal prior to a 
TBS. 

TgAb serum levels were assayed initially (before 
the year 1980) by means of a semi-quantitative 
method, i.e. hemoagglutination technique (Well- 
come, UK) and after the year 1980 by means of a 
RIA method (Biodata, Italy). The results reported in 
the present study, only are concerned with the data 
obtained in patients in whom TgAbs were measured, 
both in fresh and stored sera, by RIA method. The 
interassay VC of the RIA method for TgAbs was 
6.7% and the intraassay VC was 6.3%. We consid- 
ered TgAb values below 50 U/ml as negative. 
The schedule used was: when first seen, both Tg 
and TgAb serum levels are measured. In TgAb- 
positive patients, TgAb serum levels are measured 
in parallel with Tg serum assay, whereas in TgAb- 
negative patients, TgAb levels are measured every 
two years. 

Total triiodothyronine was assayed by RIA (Mal- 
linckrodt West Germany), normal values 80-200 
ng/dl, total thyroxine by fluorescence polarization 
immunoassay (TDx-Abbott, USA), normal values 5- 
12 /ag/dl, free thyroxine by RIA (Biorad, USA), nor- 
mal values 0.8-2.3 ng/dl, TSH by IRMA (CIS, 
France), normal values 0.2-4 ^U/ml. 
Statistical analysis was performed using both paired 
and unpaired Student's / test; p<0.05 was consid- 
ered significant. Data are expressed as the mean 
±SD. 

RESULTS 

In our series of 1 050 patients with DCT, circulating 
TgAbs were detectable in 1 02 patients, i,e, 9.7% of 
the whole group evaluated. 
Group of 32 TgAb-positive patients studied before 
and after treatment 

Before surgery, TgAbs were present in 31 cases 
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32 patients ( 31 TgAb positive before surgery ) 



LYMPH NODE METS. 
PROGRESSIVE DISEASE 



CASES { n J 3 
TgAb levels UNCHANGED* 
Tg tng/ml) < 3 



SURGERY AND 1311 



LUNG WETS. 
PROGRESSIVE DISEASE 



1 



UNCHANGED 
> 3 

ON AND OFF THERAPY 




FREE OF PROGRESSIOM 



DECREASED 
< 3 



UNCHANGED 
< 3 



* in one case TgAbs became detectable olny after 1311 administration. 

Fig. 1 - Data concerning the group of 32 TgAb-positive patients studied before and after thyroid ablation. 



(394.9 ± 119.6 U/ml). In this group three patients 
with lymph node metastases and two with lung 
metastases at diagnosis showed a relapse or pro- 
gression of disease: in 4 of them, TgAb serum 
levels remained high throughout the study, in the 
fifth case (lymph node metastasis) TgAbs became 
detectable oinly during the follow-up, and remained 
elevated du?ing-the study (TgAb serum levels were 
340, 520, 630, 710 and 830 U/ml, respectively, at 
last control). 

Tg serum levels were above the cut-off limit both 
on and off TSH-suppressive therapy only in the two 
patients with lung metastases (24 ng/ml on therapy 
and 410 ng/ml off therapy in one case and 810 
ng/ml on therapy and 1 290 ng/ml off therapy in the 
other case, respectively). The remaining 27 patients 
stayed free of tumor after treatment: in 15 of them 
(mean pre-surgical TgAb serum levels were 406,6 
± 189.0 U/ml) TgAb serum levels became unde- 
tectable within one year from therapy; in 6 cases 
TgAb serum levels decreased but remained positive 
(381 .8 ± 203.9 vs 1 59.5 ± 86,9 U/ml, p < 0,0001 ); 
in 6 cases TgAb serum levels remained unchanged 
in comparison with the preoperative ones (464.8 + 
196.8 vs 398,2 ± 197.3 U/ml, p = NS). Tg serum 
levels were lower than 3 ng/ml in all 27 cases 
considered tumor-free both on and off TSH-sup- 
pressive therapy. No relationship was found be- 
tween preoperative TgAb serum levels and tumor 
stage at diagnosis or disease outcome after therapy, 
The data concerning these 32 patients are resumed 
in Figure 1 . 



Group of 70 patients with circulating TgAbs, studied 
only after treatment 

Twelve patients had metastases: in 5 of them (3 
nodal, 2 bone) Tg serum levels were elevated on 
and off TSH-suppressive therapy, while in another 
3 cases (2 nodal, 1 lung) Tg serum levels increased 
only after thyroid hormone withdrawal. In the 58 
patients considered free of disease, Tg serum levels 
were lower than 3 ng/ml both on and off thyroid 
hormone therapy. 

Evaluating the whole group of 102 TgAb-positive 
patients in the follow-up, 

a) Tg serum levels were high in 27% of patients 
with nodal and in 66% of those with distant metas- 
tases on therapy, and in 44% of cases with nodal 
and in 83% of those with distant metastases off 
therapy (Fig. 2), 

b) TgAb serum levels were significantly higher in 
patients with recurrence or progression of disease 
than in patients tumor-free (653.0 ± 196.9 vs 157.7 
±11 6.5 U/ml, p< 0.0001 ) (Fig. 3). Moreover, Figure 
3 shows that TgAb values less than 400 U/ml are 
rarely associated with metastatic disease whereas 
values more than 400 U/ml are in 88% of cases 
associated with the presence of metastases. 

Tg levels in patients with metastases and with or 
without TgAbs. 

The sensitivity of serum Tg as tumoral marker for 
DTC was investigated comparing two groups of 
patients who were previously treated by total thy- 
roidectomy and with known metastases, i.e. those 
with (17 cases) versus those without circulating 



—rr>r\ 



MAR 27 2001 11:02 FR CISTI ICIST 

a Rubello, M.E. Girelli, D. Casara, et al. 



613 991 22G2 TO 17033084516 



P . 06/08 



TO 




m off 
L. NODE 



LUNQ 



BONE 



Fig. 2 - Tg serum levels on and off TSH suppressive therapy in 
the group of 17 patients with lymph node (L NODE), bone t lung 
metastases of differentiated thyroid cancer and circulating TgAb. 



TgAbs (102 cases). Table 1 shows the percentage 
of cases with increased Tg serum levels, on and off 
hormonal therapy, in the two groups of patients 
evaluated. 
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Fig. 3 - TgAb serum levels measured in patients tumor-free (left 
panel) in comparison with those of patients with metastases 
(right panel). > t 



DISCUSSION 

Serum Tg assay and 131 I-TBS represent the two 
main tools in the follow-up of patients with DTC 
after total thyroidectomy. In previous studies (10- 
12), we reported that 131 I-TBS is able to detect 78% 
of metastases (69% of nodal and 84% of distant). 
At the same time, in patients without circulating 
TgAbs, serum Tg determination was shown to be 
able to detect 64% of nodal and 93% of distant 
metastases, respectively, on TSH-suppressive ther- 
apy, and 95% of nodal and 98% of distant metas- 
tases, respectively, after thyroid hormone withdraw- 
al. 

It is well known that TgAbs may interfere in Tg 
assay and the percentage of patients with circulat- 
ing TgAbs in OCT varies between 2 to 15% in 
literature (1 4, 25, 26); in our series, to our knowledge 
the largest reported in literature on serum TgAbs 
incidence in patients with DTC, TgAbs were detec- 
table in 9.7% of cases. 

In most previous studies on the usefulness of the 
Tg assay in the- follow-up of DCT patients, cases 
with circulating TgAbs were excluded. However, it 
is also known that in these patients we can obtain 
both under and overestimated Tg values using RIA 
methods but invariably we obtain underestimated 
Tg values using IRMA methods (16, 18, 19, 22). 
Accordingly, the present data show that serum Tg 
levels measured by an IRMA method, may be ele- 
vated in patients with metastases, particularly distant 
metastases, and circulating TgAbs, even if less 
frequently than in patients with metastases but with- 
out TgAbs. Moreover, it appears of interest to point 
out that after hormonal withdrawal the sensitivity of 
Tg assay as tumoral marker is increased, not only 
in cases without circulating TgAbs as previously 
reported in literature (11,1 2). but also in cases with 
circulating TgAbs as shown in the present study. 
This observation may be explained by the increased 
synthesis and release of Tg under TSH stimulation. 
So, our data, obtained from a much larger series of 
patients, strictly confirm the observations suggested 
in a previous study by Feldt-Rasmussen et al. (17), 
carried out on a very much smaller group of patients, 
72 cases, who reported the finding of high Tg serum 
levels in some patients with metastatic DTC and 
circulating TgAbs. 

One of the main purposes of this study was to 
evaluate the possible clinical role of circulating TgAb 
levels in patients with DCT. Our data show that 
preoperative TgAb serum levels are not prognosti- 
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cally useful. On the other hand, after thyroid ablation, 
the highest TgAb levels were found in patients with 
metastases, while in most of the patients considered 
tumor-free .circulating TgAbs disappeared or re- 
mained at levels lower than the preoperative ones. 
Our data are in keeping with those recently reported 
by Pacini et al. (14). Some doubts remain as to why 
unchanged TbAb serum levels persist in some 
cases without evidence of metastases. It is possible 
that microfoci of metastatic tissue, not shown by 
the currently available diagnostic techniques, may 
produce Tg and provide the immune system with a 
continuous supply of antigen. Tg production in these 
cases may be not detectable just because of cir- 
culating TgAbs. If so, these cases should be con- 
sidered at risk. 

In conclusion, this study shows that; i) The preval- 
ence of circulating TgAbs in a large series of pa- 
tients with DTC is about 1 0%; ii) Despite the pres- 
ence of circulating TgAbs, serum Tg may be ele- 
vated in some patients with metastases, particularly 
distant metastases, maintaining in these cases its 
value as a neoplastic marker; On the other hand a 
negative value of serum IRMA-Tg is not a meaning- 
ful assay, since presence of metastases cannot be 
excluded; iii) High serum TgAb levels in patients 
treated for DTC; even in absence of detectable Tg 
serum levels, may lead one to suspect the presence 
of neoplastic thyroid tissue. 
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MEASUREMENT AND CLINICAL SIGNIFICANCE OF THYROID 
MICROSOMAL AND THYROGLOBULIN ANTIBODIES 
BY ENZYME-LINKED IMMUNOSORBENT ASSAY * 
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Using the thyroid microsomal antigen(TMAg) 
prepared by affinity chromatographygel filtration 
method of sufficient purity, we measured the TM 
antibody (TMAb) level by an enzyme-linked 
immunosorbent assay (ELISA) in 103 normal persons 
and. 183 patients with various thyroid disorders 
(Hashimoto's thyroiditis, Graves' disease, 
hypothyroidism, subacute thyroiditis, thyroid cancer, 
thyroid adenoma and simple goiter). The thyroglobulin 
antibody (TCAb).T3 and T4 were also measured at the 
same time. Based on the measurement of TMAb and 
TGAb of the thyroid diseases and analysis of their in- 
cidences and titer, our data strongly * support that 
ELISA using purified TM and TG is a very useful and 
promising method for diagnosis and distinguishing 
autoimmune from non— autoimmune thyroid disease, 
and also can be employed in monitoring the develop- 
ment and studying the pathogenesis of the disease. We 
found that there is a negative correlation between 
TMAb titer and T3, T4 values (P<0.01) which has 
not been reported before in the literature. According to 
tiie result of the study, we suggest an immunological 
classification of thyroid diseases. 

Several antigen— antibody (Ag-Ab) sys- 
tems are found in sera from patients with 
thyroid diseases. Among these thyroglobulin 
(TG) antibody * was first revealed in 
Hashimoto's thyroiditis and another distinct 
Ag-Ab system, the thyroid microsomal (TM) 
Ag-Ab system has also been described 1 . Al- 
though the TMAg-Ab plays the same role as 
TGAg-Ab, the study of TMAg-Ab, com- 



pared with that of TGAg-Ab, lagged much 
behind mainly due to the lack of purified TM 
preparation. It is well known that most TM 
preparations were heavily contaminated with 
TG, and false positive results for TMAb are 
unavoidable. Thus one must take account of 
the TG contamination in any assay for 
autoantibodies against the TMAg. Here we 
submit an enzyme linked immunosorbent as- 
say (ELISA) using a purified TMAg. TGAb, 
T3 and T4 were also measured. Some inter- 
esting findings with clinical significance are 
reported. 

MATERIAL ANP METHODS 

Preparation of TMAg. The procedures 
for the TMAg preparation was described in 
detail elsewhere 2 . Briefly speaking, we have 
developed an affinity chromatographygel 
filtration (AC-GF) device in which an affini- 
ty chromatography column is connected with 
a Sepharose 4B filtration column. Sepharose 
G50 is filled in Between the rubber stopper 
and Sepharose 4B in the GF column. The 
crude TM prepared by conventional 
ultracentrifugation is applied to the TGAb 
coupled AC column first through which the 
contaminated TQ is removed, the eluate pas- 
sing directly into the GF is further 
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Chinese Academy of Sciences. 



—282— 



agged much 
purified TM 
at most TM 
tiinated with 
r TMAb are 
2 account of 
/ assay for 
kg. Here we 
osorbent as- 
[Ag. TGAb, 
Some inter- 
lificance are 



>DS 

procedures 
described in 
lg, we have 
tographygel 
ch an affini- 
mected with 
i. Sepharose 
tber stopper 
olumn. The 
onventional 
the TGAb 
h which the 
i eluate pas- 
is further 

nt 83-377 from 



chromatographed. Fractions with peak 
antigenic activity were used as TM Ag. 

Preparation of TGAg. TGAg was pre- 
pared by Sephadex G200 chromatography 
and DEAE-C22 ion exchange chroma- 
tography 3 . 

Serum samples. A total of 103 normal se- 
rum samples were obtained from healthy 



blood donors (56 women, 47 men) varying in 
age from 19 to 49, and 83 patients' sera from 
a variety of thyroid disorders varying in age 
from !9 to 70. They were diagnosed on the 
basis of clinical manifestation, detection of 
thyroid autoantibodies arid thyroid function 
(Table 1). Patients of groups 1-4 were under 
treatment, while serum samples in groups 5 
and 6 were obtained before operation. AU se- 
rum samples were kept at -60 C. 



Table 1. Incidences tf TMAb and TGAb in thyroid diseases 



Group Disorders NumbeKF.M)* 



Positive cases ( % ) 



TMAb 



TGAb 



Hashimoto's 
thyroiditis 

Graves' 
diseasr 



41 (36,5) 
'54 ( 43 , 1 1 ) 



Hypothyroidism 23 < 19,4) 
13(11.2) 



Subacute 
thyroiditis 

Thyroid 
cancer 

Thyroid 
adenoma 

Simple 
goiter 

Normal 



26(22,4) 
16( 14,2) 
10(6,4) 
103 (56,47) 



38 ( 92.7 r 
49 ( 90.7 Y 
19(82,6 ) b 
6(46.2) c 
10(38.5 ) d 
2(12.5) 
1 (10.0) 
5(4.9) 



5(19.1)' 
1(6.3) 

, 0(0) 
3(2.9) 



Diagnosis 
method 



36(87.8 ) e> 

33(61.1/ T3 or / and T4 > normal 

1 8 ( 78.3 )» T3 or / and T4 < normal 
5(38.5) h 



Pathology+ 
Pathology+ 



* F - Female , M «• Male 

a . P < 0.01 , compared with Groups 4-8. 

b . P < 0.05 , compared with Group 4 s P < 0.01 , compared with groups 5—8. 

c . P < 0.05 , compared with Group 6 i P < 0.01 , compared with Group 8. 

d . P < 0.01 , compared with Group 8. 

e . P < 0.01 , copmared with Groups 2 , 4-8. 

F . P < 0.01 , compared with groups 5-8. 

g . P < 0.05 , compared with Group 4 i P < 0.01 , compared with groups 5-8. 
h . P < 0.01 , compared with Groups 6 and 7 ! P < 0.01 , compared with Group 8. 
i . P < 0.01 , compwred with Group 8. 

ELISA for TMAb. To each well of \i% / mi, pH 9.6, 0.05 M carbonate buffer so- 
microplate. 200 of TMAg solution (60 lution) was added. The plate was first incu- 
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bated at 37 C for 2 hours, and then 4 C over- 
night. The coating fluid was flicked off next 
day, the plate was washed with pH 7.4, 0.02 
M PBS-Tween 20 three times, each of 3 min- 
utes. The serum sample was diluted to 1-100 
with washing fluid,- 200 /d diluted serum was 
added to the coated well in duplicates. After 
incubating at 37 C for one hour, the plate was 
washed for three times each of 3 minutes. 
Enzyme-linked rabbit-anti-human IgG 
(Lanzhou Institute of Biologic Products, Lot 
No.85002) was diluted with washing fluid to 
1:100, and 200 /d/well was added to the 
plate. After incubating at 37 C for one hour, 
the plate was again washed 3 minutes for 
three times. To each well 200 $ 
o-phenylenediamine (OPD) solution (40 mg 
OPD, pH 5.0, 0.1 M citrate phosphate buffer 
100 ml, 30% H 2 0 2 0.15 ml) was added. The 
plate was kept at 37C for 10 minutes, then 2N 
H 2 S0 4 was added to terminate the reaction. 
The A values were measured at 403 nm using 
an ELISA reader (MR 580, Beckman, USA). 
The titer of serum antibodies is expressed as 
A value. Negative and positive control sera 
were included in each test. 

ELISA for TGAb. The procedure was 
the same as that for TMAb except that 
TGAg (20 /ig/ml) was used to coat the 
microplate. 

Radioimmunoassay of T3 aad T4. T3 and 

T4 were measured by radioimmunoassay 
(RIA) kit (Isotope Laboratory, Tianjin Med 
ical College, Tianjin) according to the instruc- 
tions. 



RESULTS 

Normal values of TMAb and TGAb. The 

normal values (A values) of TMAb and 
TGAb in 103 normal Chinese adults are 0.07 
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and 0.06 respectively, and the respective inci- 
dences are 4.9% (5 / 103) and 2.9% (3 / 103). 

Incidences of TMAb and TGAb and 
TGAb in serum samples of patients with 
thyroid diseases. The incidences of TMAb 
and TGAb in serum samples of patients with 
thyroid diseases are shown in Table 1. For 
the convenience of analysis, the positive de- 
gree of TMAb and TGAb is arbitrarily grad- 
ed as following: +, A value 0.07-0.20 (for 
TGAb, 0.06-O.20)i -H-, 0.21-0.30; +++, over 
0.30. The relationship between mean A value 
and incidence of autoantibodies in various 
thyroid diseases is shown in Table 2. Al- 
though there is a rather high incidence of 
TMAb in Graves' hyperthyroidism patients, 
the positivity is low being 4% and 3% +-H- 
for TMAb and TGAb respectively. However, 
Hashimoto's thyroiditis patients are the first 
among various thyroid diseases with regard 
to incidence and degree of positivity of 
TMAb and TGAb, showing 39.4% and 
47.2%-K-f respectively, almost 10-15 times 
higher than those seen in Graves' disease. 

Statistical analysis. Table 1 shows the 
significant differences of TMAb and TGAb 
levels among various groups. 

We have calculated the coefficient of 
correlation between TMAb, TGAb and T3, 
T4. From Table 3 we can see an interesting 
result, in Hashimoto's thyroiditis, namely, a 
significant negative correlation between 
TMAb and T3, T4 and between TGAb and 
T4, but not in other pairs, which has not been 
mentioned in the literature. 

Comparisons were made between the 
TGAb and TMAb from different authors by 
different methods (Table 4). The incidence 
obtained by measurement with ELISA in G 
raves' hyperthyroidism patients is higher than 
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Table 2. The incidence and positivity of TMAb and TGAb in thyroid diseases 



Total 



Disease 







No. 


% 


No. 


% 


.No. 


% 


No. 


% 


Hathimoto'i thyroiditis 


TMAb 


7 


18.4 


16 


42.2 


15 


39.4 


• 38 


100.0 




TAGb 


11 


30.6 


8 


22.2 


17 


47.2 


36 


1000.0 


Graves' disease 


TMAb 


16 


32.7 


31 


63.3 


2 


4.0 


49 


100.0 




TGAb 


20 


. 60.6 


12 


36.4 


1 


3.0 


33 


100.0 


H ypothyroidism 


TMAb 


6 


31.6 


11 


57.9 


2 


10.5 


19 


100.0 




TGAb 


5 


27.8 


6 


33.3 


7 


38.9 


18 


100.0 


Subacute thyroiditis 


TMAb 


5 


83.3 


1 


16.7 


0 


0 


6 


100.0 




TGAb 


3 


60.6 


2 


40.0 


0 


0 


5 


100.0 


Thyroid cancer 


TMAb 


10 


100.0 


0 


0 


0 


0 


10 


.100.0 




TGAb 


5 


100.0 


0 


0 t 


0 


0 


5 


100.0 


Thyroid adenoma 


TMAb 


2 


100.0 


0 


0 


0 


0 


2 


100.0 




TGAb 


1 


100.0 


0 


0 


0 


0 


1 


100.0 


Simple goiter 


TMAb 


1 


100.0 


0 


0 


0 


0 


1 


100.0 




TGAb 


0 


0 


0 


0 


0 


0 


0 


0 



Table J. Coefficient of correlation between TMAb, TGAb and T3, T4 



Match pair 



Hashimoto's 
thyroiditis 



Graves' 



Hypothyroidism 



Subacute 
thyroiditis 



TMAb 



TGAb 



T3 
T4 
T3 
T4 



-0.3955* 
-0.3955* 
-0.2442 
-0.2748 b 



0.1424 
0.1543 
-0.0092 
-0.0868 



-0.0532 
-0.1045 
-0.1669 
-0.2099 



-0.2322 
-0.1700 
-0.0482 
0.1305 



a.P<0.01t b.P<0.05 

those botained with indirect hemag- 
glutination (IHA) and RIA, while the differ- 
ence in Hashimoto's thyroiditis is not signifi- 
cant. 

DISCUSSION 

It is well known that TMAb and TGAfc 
play an important role in the pathogenesis of 
some thyroid diseases* and with salient fea- 
ture. The conventional ultracentrifugation 
method of crude TMAg preparation has 
some disadvantages. 11,12 The contamination 
of TG affects greatly the incidence measured 



and the objectivity of investigation. This 
trouble may be overcome by removing most 
contaminated TG from the crude 
ultracehtrifuged preparation with the 
AC-GF device, and establishing a sensitive 
ELISA with the purified TMAg, with these 
measures the measurement is more precise. 

From Table 4 it can be . seen that the 
antibody incidence in Graves' hyper- 
thyroidism measured by ELISA is greatly in- 
creased. Graves' hyperthyroidism belongs to 
the low positivity group. Antibody can be de- 
tected by a method of higher sensitivity. 
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Table 4. Comparison <f incidences cf TMAb and TGAb measured by different methods 
TMAb (%) TGAb (%) 



ELISA" Non-ELISA 



Graves' disease 



ELISA* Non-ELISA 



References 



90:7 



Hashimoto's 
thyroiditis 



92.7 



Normal 



4.9 



7K7(IHA) b 
86.0 (IHA) 
75.0(RJA) b 
36.3 (RIA) C 



96.0 (IHA) 

95.0 (IHA) 

94.1 (RIA) 
90.3 (RIA) 
20.0(R1A) C 

7.0 (IHA) 

6.0 (IHA) 

3.1 (RIA) 
5.0 (RIA) 



61.1 



48.9(IHA) b 
29.0 (IHA) C 



87.7 



81.1 (IHA) 
59.0 (IHA) b 



2.9 



3.4 (IHA) 
4.0 (IHA) 



4 
5 
6 
7 
8 

9 
10 
6 
7 



a. Values measured in this laboratory; 

b. P<0.05, compared with that measured by ELISA in this laboratory; 

c. P<0.OLibid. 



So the differences in incidences of 
autoantibodies may reflect different sensitivi- 
ties of the method. ELISA has the advantages 
of sensitivity, specificity, simplicity, 
reproducibility and objectivity and is good 
for detecting and measuring TMAb and 
TGAb. 

The TMAb and TGAb levels in Graves' 
hyperthyroidism, Hashimoto's thyroiditisand 
hypothyroid are significantly higher than 
those in subacute thyroiditis, thyroid cancer, 
thyroid adenoma and simple goiter. The 
mean titer and incidence of both 
autoantibodies in Hashimoto's thyroiditis, a 
classic autoimmune disease, rank first among 
the various thyroid disorders, and the 
positivity is rather high having 39.4% and 



47.2% graded as +++ for TMAb and TGAb 
respectively (Table 2). 

In patients with Hashimoto's thyroiditis, 
we found a significant negative correlation 
between TMAb level and T3, T4, and also a 
significant negative correlation between 
TGAb level and T4 (Table 3). This observa- 
tion suggests that the thyroid function in 
Hashimoto's thyroiditis is closely related with 
autoimmune pathogenetic mechanisms. Pri- 
mary tissue injury due to some unknown 
causes releases TMAg into the circulation 
which inducesautoantibody (TMAb) produc- 
tion, thus triggering a series of events in- 
cluding complement-mediated cytotoxicity 13 
and antibody-dependent K cell-mediated * 
cytotoxicity (ADCC) 14 . 
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Based on the experimental data and our 
analysis, we postulate a pathogeneticscheme 
of TMAb in Hashimoto's thyroiditis (Fig 1). 
Primary tissue injury due to some unknown 
cause releases TMAg into circulating which 
induces autoantibody(TMAb) production, 
thus triggering a series of events observed 
clinically, and in the laboratory examination. 
The TMAb or the complex formed with cor- 
responding antigen will bring about K 
cell-mediated or complement-mediated 
cytotoxicity. As the tissue being further dam- 
aged, the destruction of microsome is suc- 
ceeded by reduction of protein-bound 
iodine 15 and decrease of T3 and T4 
synthesis. 16 Moreover, the combination of 
TMAb and tissue will affect the binding of 
TSH with thyroid cell, also resulting reduc- 
tion of T3 and T4. These bring about what 
we reveal in this study, a significant negative 
correlation between increase of TMAb and 
decrease of T3 and T4. 



MHt' } 



12T f latita t 



Fig 1. The relationship between TMAb and 
thyroid function in Hashimoto's thyroiditis 

The incidence of TMAb is evidently 
higher than that of TGAb in Graves 7 disease, 
therefore, the former has more important 
diagnostic value for this disease. Another 
characteristic is that only 4% and 3% of 
these two types of autoantibodies were grad- 
ed as +++ (Table 2), almost more than 10 
times lower than those found in Hashimoto's 
thyroiditis. Among these patients there may 
be some cases complicated with local 
Hashimoto's thyroiditis. 17 There is no posi- 



tive correlation between antibody level and 
T3, T4 in Graves disease. For many years, the 
pathogenetic mechanisms have been investi- 
gated from various aspects, but so far no 
conclusive result has been obtained. Evident- 
ly, high levels of TMAb and TGAb suggest 
that autoimmune mechanism plays an impor- 
tant role too, but the mechanism is different 
from that of Hashimoto's thyroiditis. Wheth- 
er TMAb has an effect similar to that of long 
acting thyroid stimulator (LATS) has not 
been studied yet. Such investigation would be 
very interesting and tempting. 

The level of TMAb and TGAb of 
hypothyroidism patients is next to that of 
Hashimoto's thyroiditis patients. The reduc- 
tion of thyroid function of most patients is 
often secondary to thyroiditis, and such pa- 
tients are often clinically atypical. In a study 
of the TMAb effect in the treatment of pa- 
tients, it was found that TMAb may reduce 
the sensitivity of the thyroid to TSH leading 
to an enhanced secretion of TSH and pro- 
mote the development of hypothyroidism 16 . 
If one takes into account the antibody level 
and thyroid function together with the case 
history, a definite diagnosis could be made 
for those ascribed for a long time to 
hypothyroidism. 

The incidence of TMAb in subacute 
thyroiditis is significantly lower than in. 
Hashimoto's disease. The positivity shows 
only + to ++, and there is no correlation be- 
tween antibody level and T3, T4. These find- 
ings support that it is a nonautoimmune dis- 
ease. As the exact pathogenesis of subacute 
thyroiditis is not elucidated the mechanism. of 
the increase of antibody titer in some patients 
need further study. 

Both TMAb and TGAb levels in thyroid 
adenoma and simple goiter approximate to 
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those of the normal adults. These diseases be- 
long to non-autoimmune thyroid diseases. It 
is of interest to note effect of the higher 
antibody but lower positivity of the incidence 
in thyroid -cancer patients than 
normals(P<0.01) for TMAb and TGAb.This 
may be caused by the release of thyroid 
antigen and prevented by the immune status 
of the cancer patient. The relationship of 
antibody production and types of thyroid 
cancer is under study at present. 

On the basis of our experimental results, 
thyroid diseases may immunologically be 
classified into high autoantibody level group 
(autoimmue thyroid disease) and low 
autoantibody level group (non-autoimmune 
thyroid disease). The formar may further be 
divided into strong positivity subgroup 
(Hashimoto's thyroiditis and hypothy- 
roidism) and non-strong positivity subgroup 
(Graves' hyperthyroidism). The iow 
autoantibody group or non-autoimmune 
thyroid disease group may be subdivided into 
high incidence subgroup (subacute thyroiditis 
and thyroid cancer) and low incidence 
subgroup (thyroid adenoma and simple goit- 
er). This immunological classification of 
thyroid diseases is useful to basic and clinical 
investigations. 
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Significance of Thyroglobulin as a Tumor Marker 
SiaiibecSeirum of Patients 
pifVith Differentiated Thyroid Carcinoma: 
iltongitudinal and Cross-Sectional Studies 

^Summary. For evaluating the clinical significance of 
p thyroglobulin measurements for the follow-up of pa- 
litierits with differentiated thyroid carcinoma, thyroglo- 
l ibulin was determined radioimmunolpgically during 
lithe past 2 years (up to 12 times) in 40 patients after 
^withdrawal of thyroid hormone. Thyroglobulin values 
;; :; : were compared with whole-body scintigrams after ra- 
|i|ipiodine. Thyroglobulin antibodies, which may in- 
f§terfe're in the radioimmunoassay for thyroglobulin, 
l^were also estimated by a radioimmunologic method. 
I;i\v:v-:!fo the majority pf cases, thyroglobulin levels cor- 
i^ponded to the scintigrams, however, the thyroglo- 
j| : ;bulinjJeYel appeared to be a more precise index for 
changes in tumor tissue mass. In one patient the scin- 
^^ti^m.^as negative, whereas considerable amounts 
\ ^f[\^fp'^bpiiUh were measured in the serum : X-ray 
|ft6n3<)gira^hy favealed a lung metastase in this case. 
W$ tjie ptber haidi thyroglobulin was undetectable 

JB^^^I^^Ji^SKS^ ^f=" i^'S^P"*? iS^** 0 exhibited distinct metas- 
;^^ses.; : jn'thg scintigram^ 

•j KyroglpbuJi regarded as a tumor marker 



llt^N^^ can certainly 

postulated by 
thyrpglobulih measurement 
j;p|^ scanning in some cases. 

^^^SB^^S?*!' "^PP^^^.^^.P? l^-rae * SGanniiJg and thy- 
; radioinimuhoa^say is thus advisable in the 
^ thyroid carci- 

|. ^^^^^Lr3^^*-^i^ : ^r^T 1 ^?*h*> eJJ^ i^tti A ^» >T i <i carcinoma - Ra- 

antibodies - Me- 



Zusammenfassung. Urn festzustellen, welche Wertig- 
keit der Thyreoglobulinmessung im Serum wegen dif- 
ferenzierten Schilddriisencarcinoms thyreoidekto- 
mierter Patienten zukommt, wurde wahrend der letz- 
teii 2 Jahre prospektiv der Verlauf der Thyrepglobu- 
linspiegel (bis zu zwolfmal) bei 40 Patienten mit folli- 
kularem pder papillarem Schilddrtisencarciiiom nach 
Absetzen der Schilddrusenhormbngabe radioimmuno- 
logisch bestimmt und mit den Radiojodszintigram- 
men verglichen. In jeder Serumprobe wurden aueh 
die Thyreoglobulinantikorper, eiri moglicher Storfak- 
tor der Thyreoglobulinbestimmung, radioimmuno- 
logisch geihessen. 

Jn der Mehrzahl der Falle entsprachen Thyreoglo- 
bulinspiegel und Szintigramm einander, der Thyreo- 
globulin wert erlaubte aber eine exaktere ^aritifizie^ 
rung der Veranderungen der Tumorma^ ils die 6p- 
tische Beurteilung der Szintigramme. Bei ipmem der 
Patienten ergab die Szintigraphie einen : vollig ; negati- 
yen, die Thyreoglobulinmessung hingegWein^ 
lich positiven Befund: Bei diesem Pat^ 
die Rontgentomographie eine Lungenmetasta^e auf 
Umgekehrt stellten sich bei Patienten phfie n^ 
bares Thyreoglobulin radiojcKispejciiernd^ 
sen im Szintigramm dar. 

Thyreoglobulin kann bei wegen difterehii^rten 
Schilddrusencarcinoms thyreoidektoriw (ien- 
ten als Tuiriormarker betrachtet wefden: ^ 
globulinbestimmung kann jedoch mch^ 
einigen Autoren postuliert wurde£:d^^ 
Szintigraphie ersetzeh, obwphl sie.Si^^ 
phie in manchen Fallen als iiberlegeh ei-Wd^;'; Es cmp- 
fiehlt sich daher die Kombina tipn der S^mti^a phie 
mit der ThyreoglobuHnmessiingfur die -^ 
trolle von Patienten mit differeb;^ 
carcinom . : • - . .■ = v ■ * . : : s^^. \ "■■ r .V:. i ^ 

Schliisselworter : Thy reogjobulin • ScSil^ 
cinoni - Radipjpd therapi^ y ^ : : TK^reogipW ", 
korper - Metastasieruhg ' ' 
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Thyreoglobulin stellt nicht nur die Speicherform fur 
Schilddrusenhormone. spndern auch ein physiologi- 
sches Sekretionsprodukt der Schilddruse dar (Dber- 
sicht [18]), welches sich iib zirkiilierenden Blut des 
Menschen radioimmunolbgisch nachweisen lafit [8, 
18]. Im Uriterschied zurn Carcinom 
und zum C-Zellcarcmprn der Schilddruse wird Thy- 
;re6||6bu& vpn'feilihiarem und papillarem 

ISchi^ ist aber klinisch 

i«cht brauchbar, da er- 
: nicht nur bei Patienten 
Schilddrusencarcinpm, sondcrn 
audi bei aridercn Erkrankungen der Schilddruse wie 
z.B/der Hypeftbyreose oder auch der bjanden Struma 
zu firiden sind (Obersicht [18]). Wird das normale 
Schilddriisengewebe jedoch zu Beginn der Carcinom- 
beharidlung durch totale Thyreoidektbmie mit nach- 
folgendeir Radiojodgabe eliminiert, so sollte im Serum 
kein Thyreoglobulin rhehr nachweisbar sein, es sei 
denn, Thyreoglobulin entstammt den differenzierten 
Zellen von Tumorrestgewebe bzw. einem Lokalrezidiv 
oder aus Metastaseri. Somit konnte der Messung des 
Thyreoglobulinspiegels fur die Verlaufskontrolle von 
Patienten nach der Ersttherapie von differenzierten 
Schilddriisencarcinornen klinische Bedeutung zukom- 
men [1,2, 3, 4a, 5.6,7, 11,12, 14, 15,16]. 

Im Unterschied zu Querschnittsuntersuchungen 
lag uns keine Publication uber eine groBere Serie von 
Langsschnittuntersuchungen vor. Daher bestimmten 
wir wahrend der beiden letzten Jahre bei unseren Pa- 
tienten mit differenziertem Schilddrusencarcinom 
prospektiv den Verlauf der Thyreoglobulinspiegel 
sowie der Thyreoglobulinantikorper und verglichen 
die Veranderungen der Thyreoglobulinspiegel mit 
derri Bild der Ganzkorperszintigramme (vgl. 10a). 

Patienten und Methoden 

Insgesarat 40 Patienten mit follikularem («= 19), papillarem (n = 
1 4) oder follikular-papillarem (n - 7) Schilddrusencarcinom warden 
unters^l, davon 36 prospektiv im Verlauf jeweils vor und nach 
einer bzw, rriehreren (maximal 6) Radibjodtherapien. Die Radio- 
jodtheratjieri erfolgteri in yierteljahrlichem Abstand, wobci nach 
: Schilddrusenhormon-Desubstitution (4 Wochen vor Therapie 
: ; vVechsei von Thyroxin auf TrijodLhyronin, die letzten 10 Tage 
ohne jegiiches Schilddrusenhormon) am 1. und 7. Tag je 50 mCi 
Jod- 13 riiitra vends injiziert wurden. Serum fur die Thyreoglobulin- 
... messung wurde vor der ersten Posis und 10 Tage danach gewon- 
nen Jede Se^niprobe wurde radioiromunologisch auf Thyreoglo- 
i'buiiriahiikorpfcr geprOfi Am 10. Tag wurde mit der Restradioakti- 
vitat der thcrapeutjschen Radkyoddosis ein Ganzkorperszinti- 
:.. • grama, aiigefei Ugfc Bei 4der 40 Patienten war die Radiojodtherapie 
beidts fitih6]r beendet; worden und die Szintigramme waren - nach 
: ; BcsubslUttf ioin wie o'ben a rigegeben ~ mit einer diagnostischen Do- 
: sis von i mCi Joel: 131 a ngefertigt ; worden. 
. > ; Zirrn ' Verjgieich wurde ^ .ttyreogiobulin auch bei 56 No rmalpcr- 
, : : ; sonfeii £ ' 2$^$?$$* ' mii Hyj^thyrebse, .21 Patienten mit blander 
; Struma^ ^tiei^jxai ^eren SchilddrOsenerkrank ungen und 
: : 2 PauV^ gemessen. 



Zur Thyreoglobulinmessung dienten die Reagenzien eines^i 
Doppelanlikorperrad io immunoassays, die uns von der Firma Hcni if;! 
ning, Berlin, zur VerfOgung gcstcllt wurden und die seit einigcrl 
Zeit auch als Tcstsatz (tg-RIA „Henning") kommerziell crhaltlich.-! : 
sind. Das Antiserum gcgen humaiics Thyreoglobulin stammte voml: 
Kaninchen, der zweite Antikorper gcgen Kanibchengammaglobu># 
tin von der Ziege. 

Die Thyreoglobulinst^ndards wurden in Humanserum ang^li;; 
setzt. Der IntraAssay-Variationskoeffizient betrug unter Ver^eh#; 
dung eines eigenen Poolserums anfangs 8,2% (n = 28), spater 5,0%:;:^ 
(n= 10), der Interassay-VariationskoefTizient 7,4% (n = 10). Die uni ^ 
tere Empfindlichkeitsgrenze setzten wir bei 5 ng/ml an, obwohliii: 
in einem groBen Teil der Assays noch deutlich herab bis zu 1 n#i#|i 
unterschieden werden kohntc. 

A He Seren wurden auf Autoaritikdrper gegen Thyreoglobulin^ 
mit dem Radioimmunoassay von CIS (Isotopendienst West, J^^§ : 
eich) gepruft. Vergleichsweise wurde auch die Wiederfindung zufife-; ■ 
setzten Thyreoglobulins bestimmt. 

Die Szintigraphie wurde an einem Scanner (Szintimat H v : $i&m 
mens, Erlangen) mit der Restradioaktivitat am 10, Tage nacl* i0e$f ;i 
erstbn therapeutischen Dosis bzw. nach einer diagnostischen Dpsis^ 
von 2mCi Jod-131 durchgefuhrt. Die Wiedergabe der Farbszm : ii!:;i 
gramme erfolgt auf den Abbildungen in schwarz-weiB. 

Ergebnisse 

Bei 56 schilddrusengesunden Kontrollpersonen ergib : 
sich ein Mittelwert ±SEM des Serum t hyreoglobulir^: ; 
spiegels von 20,2 ± 2,3 ng/ml (Bereich : < 5-79). Knapp; 
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— ~ ' OFF SCHLDDRCmMM « 

NACH THYREOH^m Oim - 

Abb. 1. Thyreoglobulin im Serum von Schilddrusen(SD)Gesuna^g| 
(n = 56), von Patienten mit jByperthyreose (n=25), mit 
Struma (n = 21) mit anderen Schjlddrusenerkrankungen v^^§| 
und von zwei Patienten mit C-Zellearcino'm der Schilddruse. ^*|if 
drei rechten Spalteh zeigen die Thyreogiobulinspiegcl immiuel^ . 
vor Radiojodgabe bei wegen differenzierten SchilddriisencarcmoJW : 
thyreoidektomierten Patienten nach Hormon-Desubslitutioh U ;. 
auch Text). In den 5 Fallen, bei denen Thyreoglobulin nU ^:>| ,^ 
Tage nach Beginn der Radiojodtherapie nachweisbar war, w 
jedoch vor Radiojodtherapie, ist dieser I»sttherapeuUsche^ : ^p||| 
zusaUlich.als Sternchen eingezeichnet. „Scan neg." = keine Ra ? 
jodspeicherung am Hals und keine speichernden Meuistasen.^|p 
dieser Gruppe befinden sich auch 4 Patienten mit diagnosti?^y^„ 
Scan nach Beendigung der Radiojodtherapie, s. Text). » S ^iSjijpli| 
LokalrezidW**i=Rao^oaktivi^^ittlage™ im Bereich des SC^^|||p 
drOsehbcttes:: , y MetasU*' ^speichernde Metastasen 
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Abb. 2. Keine Radiojodspeicherung fiber Hals und Stamm nach initiator Kadiojodtherapie bei einer Paticntin nach totaler Thyrcoidektomie 
wegen differenzierten Schilddriisencarcinoms. Eingezeichnet sind Operationsschnitt am Hals, Schwertfprtsatz und Rippenbogen. Die 
Radioaktivitat im Epigastrium entspricht der Ausscheidung von radioaktivcro Jod uber die Magenschleimhaut. Der Thyreoglobulinspiegel 

flag vor Radiojodtherapie unter der sic he re n Nachweisgrenze von 5 ng/ml, nach Radiojodtherapie (Wert in Klammern) betrug er jedoch 

i 1 20 ng/ml. Die Tomographic der Lunge dcckte eine Metastase auf (Abb. 3) 

Abb. 3. Tomographischer Nachweis einer Lungcnmctastase links von der Herzspitze, die nur uber die Thyreoglobulinmessung, nicht 
jedoch durch Radiojodszintigraphie (s. Abb. 2) erfaCbar war 
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: Szintigraphischer Metastasen nachweis bei einer Patientin 

|^-einem;Th^ unter 5 ng/ml sowohl vor als auch 

;iP?;?v : 0^rt:in ; :;k lararnern) : Radiojodtherapie. Eingezeichnet Jugu- 
g^jund;^ am Hals 



ein Viertel der Patienten hatte Werte unter 5 ng/ml. 
Fur hyperthyreote Patienten (« = 25) errechneten sich 
157,5 ±27,7 ng/ml (Bereich: 5-61 1), fur Patienten mit 
blander Struma (n = 21) 77,8+22,9 ng/ml (Bereich: 
< 5-394) (Abb. 1). Bei den hyperthyreoten Patienten 
ist zu beriicksichtigen, dafl sich in einem betracht- 
lichen Teil der Seren endpgene Antikorper gegen Thy- 
reoglobulin fanden, so daB diese Thyreoglobulin- 
MeOwerte nicht yergleichbar bzw. nicht stets eindeu- 
tig interpretierbar sind. 

Die Resultate der Querschnittsuntersuchungen bei 
den thyrepidektomierten Carcinompatienten zeigt 
Abb. 1. Aus Griinden der Obersichtlichkeit ist auch 
bei den Patienten, die mehrmals mit Jod-131 behan- 
delt wurden, nur ein Thyreoglobulin-MeBwert, der 
vor der ersten Radiojodtherapie der Veriaufsserje, 
bzw. der Thyreoglobulin-MeBwert nach Desubstitu- 
tion vor dem diagnostischen Scan, als Punkt aufgetra- 
gen. Zehn Tage nach Radiojodtherapie fand sich hau- 
flg ein - teilweise sehr ausgepragter - Aristieg des 
Thyreoglobulinspiegels, der bei den vor Therapie 
Thyreoglobulin-positiven Patienten im Mittel26*Q% ; 
betrug. Diese posttherapeutischen Werte sind ledig- 
licti in den 5 Fallen, bei denen Thy reo gl pbiijin niir 
nach und nicht vor Radiojodtherapie nachyveisrjar ; : 
war, zusatzlich als Sternchen aufgetragen. 
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2. 3. t. 5. 6. 
• . jRADiQ-JODTHERAPiE 
Mbb^S: Veriaiif der Thyrebglobulinspiegel, bestimmt jcweils nach 
^SefrilddrGs^ vor, Radiojodthcrapic. Sechs 

; ; dferahfori^Thyreoglobu1in-positiven Patienten zeigten einen Ab- 
;f3ll- allerdings kam es bei zwei Fallen zu einem deutlichen Wieder- 
kmtieg Vqii^ den ursprunglich Thyreoglobulin-negatiycn Patienten 
^ttfde h# : b6i; einetri Fall im Verlauf ein Thyreoglobulihanstieg 
•i-m fe mefibaren Bereicb gefunden. Nur bei drcidcr 40 Patienten 
^fabden sich iadioimmunologisch mit dem Assay von CIS Thyreo- 
^lobulinantikorper (ofTene Kreise,.stricblierte Linien). die bei zwei 
^der Patienten ini Verlauf tier Beobachtung verschwanden. Nie 
fconnte ein Neuauftreten von Thyreoglobulinantikorpern nachge- 
wicsen werden 
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: v aIs Tumormarker 

1 ; jGiriii^: i;Scaiil= ft^ga^j^i^Abb. 1 ) : Bei 4 dieser 
7 Falie vyar bercits^ie CiRadibj^idtberapie beendet ge- 
wesen. Diese 4 Patienten mix negativem diagnostischen 
Scan waren; : auch ' ?Tfiyret)gl6^1in^negativ. Die an- 
deren 3 Fallc fatten hoclv eih^ er- 
halten; Zweimal war bfcim 'tetzteiv vorangegahgenen, i 
posttherapeutischeri Scan noch iradiojodspeichcrndes : ; 
Gewebe nachvvcisbar geweseii; so da(3 eine weitere ii 
Therapie angesetzt worden war. Beim 3. Patieriien: : 
handelte es sich urn die crste Radiojod therapie irij;;: 
An$chluB an die (hier tatsachiich „tOtar erfo]gte) ;j 
Thyreoidektomie. In alien 7 Fallen mit negatiyem 
szintigraphischen Befund, sowohl am Hals als auch 
am ubrigeri Korper, lag der Thyreoglobulinspiege|::; 
(initial) unter 5 ng/ml. Bei einem der 3 Patienten, dte I 
eine therapeutische Jod-131-Dosis erhalten hatte%; 
wurde jedoch nach Radiojod ein Thyreoglobulinweri 
von 120 ng/ml gemessen (Abb. 2). Die Tomograpjiie 
der Lunge deckte hier eine isolierte Metastase aufji 
die durch die Szintigraphie nicht erfaBt werdenii; 
konnte (Abb. 3). 

2. Gruppe „SchiIddrusenrest, Lokalrezidiv^; 
(Abb. 1): Zeigt sich szintigraphisch am Hals in der: 
Region des Schilddrusenbettes Radioaktivitatsanreir 
cherung, so kann es sich urn zuruckgebliebenes, ; nprp 
males Schilddfuserigewebe oder restltehes Tumorge- i ; 
webe, aber auch ;tim ein Lokalrezidiv handeln, Der ;i 
Thyreoglobulinspiegel lag bei 17 von msgesarrit 25.. 
dieser Falle vor Radiojodtherapie unter 5 hg/nil, in 

228H354) 



<^ ^mlliyreoiloboiiaspie^l in i*g/m) vor (in Klammer: nach) Radiojodtherapie und pw«h«t^ti^.^ti«««^ Slliw 
maureinaml^Colg^aen Ra&oi^dtherapie-Terminen. Wfihrend das szintigraphische Bild der wgionaten L VWPWmol«M|M 



: : :A,bb< ;G^ :t>i^»;€j»i^t;«i(j.*vy/-^vf.>/.iw4*«w^vb w -*»* *"* ' " - \ — -"tt^t"— * ■•■>■■.-■::■• 

2Vtm. aufcin^cVfel^deli Ractiojodtherapie-Terminen. Wahrend das szintigraphische Bild 
:(etngczeii;ht)et (>i^iaiitfjisiiarb6 und Jwgulum) bei Bcacbtung der unterschiedlichcn Technik die y^ ry ~~~ ^^"'^^^WWiB 
;j«moigew^?se mcbt erkejinen; JicB, fand sich ein Abfall des Thyreoglobulinspiegels von 425 a«f^8n^ml^tov, ^|||||^ 
' : »ach -I^^^^t^ipic' voil : 600 auf 354 ng/ml) • • .^^^^^^m^ 
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Abb. 7^Scrumthyreogl6bu!|nspicgel hg/ml vor (in 
Klammer: nach) Radiojodtherapic zu 5 Terminen 
bei einem Patienten mit Lokajrezjdiv eines 
diffcrenzierten Schilddrusencarcihoms. Durch 
SenimthyreogiobuHnmessupg lassen stch die 
Anderungen in der Tumormasse besser quantitativ 
erfassen als durch die Scintigraphic 



; 4 dieser FaMwar 10 Ta^eiiach Radiojodgabe jedoch 
i:|Hiy^t>gt^)t)!i ft : ii acbivi weisen . 

V (Abb. 1): Unter den 8 

;;:?a^ nachgewiesenen Meta- 

. stasen: lag Thyre^lobulin bei 4 Fallen sehr hoch, in 
: ; :^|0rpn 3 FaHcfr War & deutlich hachweisbar, einmal 
sielt jjedpcla ein lyteBwert unter 5 hg/ml: Bei 
■fe^ sziiitigraphisch erfaB- 

|Mre Met^st papillaren Carcinoms in die 

i ^6i>aleji l.yt)i|^knpteri (Abb. 4). Dennoch konnte 
hier 'rJiyreogtobufiiv bei ihsgesamt 7 Messungen so- 
;}\yohl ; v6r ais- auch If) ■rage! nach Radiojodtherapie 
•^Hlcbt^et^ fertdogene ThyfeoglobulinaLn- 

I Ukorper, - dip afc l|rs|fehe in Frage gekommen waren, 



Thyreoglobu- 

: ; |n\yerte ■■ wi^c^,d^t beiden jetzteri Jahre: Lag zu 
|8^n^ be- 
| ;stiitiii*t , iiiit ey; 5 sia verblieb es - mit einer Aus- 



nahme - auch spater in diesem Bereich. (Zehn Tage 
nach der Therapie wurde hier allerdihgs in einem Teil 
der Falle Thyreoglobulin nachweisbar). Umgekehrt 
wurden 3 Thyreoglobulin-positiv^ Patienten spater 
ThyreoglobuHn-negativ. Drei der 4 Patienten mit Me- 
tastasen urid sehr hohem Thyreoglobulinspiegel zeig- 
ten im Verlauf einen Abfali, zweimal kam es spater 
zu einem - zT. sehr starken - Wiederanstieg. Diese 
Schwankuhgen des Thyreoglobulinspiegels gingen in 
der RegeJ, aber durchaus nicht immer, mit dem Bild 
der S2intigramme parallel (Abb. 6). Auffallend war 
auch der Yerjauf bei einem Patienten mit einem Lo- 
kalrezidiv, bei dem Thyreoglobulin trotz mehrfacher 
Radiojodtherapien stand ig anstieg; erst nach der 4. 
Therapie wurde ein leichtes Absinken beobachtet. Die 
dazugehorigen Szintigramme entsprachen in etwa, je- 
doch nicht immer diesem Verlauf (Abb. 7). $peicherri- 
deS Gewebe auBerhalb des Schilddrusenbettes war 
nicht nachweisbar, % 

Bei irisgesamt 3 der^ 40 Patienten wurden mit dem 
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Radioimmunoassay von CIS endogene Thyreoglobu- 
linantikorper gefunden, die bei zwei der Patienten 
wahrend des Beobachtungszeitraumes verschwanden. 
Ein Neuauftreten von Thyreoglobulinantikorpern 
konnte mitdiesem Assay in keinem der Falle nach- 
gewiesen werden. 

Diskussion 

Finden sich nach Thyreoidektpmie wegen differen- 
zierlen Schilddrusencarcinoxris hohe Serumspiegel an 
thyreoglobulin, so zeigt dies eine Metastasierung an. 
Nach uiiseren Unterstichurigen sowie denen anderer 
Autoren [1, 5] ist diese ab einem Thyreoglobulinwert 
voh etwa 50-100 hg/nil anzunehmen. Allerdings kann 
tfotz szintigraphisch nachweisbarer Metastasen der 
Thyreoglobulinspiegel wesentlich niedriger liegen, ja 
sogar unter der sicheren Nachweisgrenze wie bei 
einem unserer Falle (Abb. 4) (vgl. auch [2, 5]). Zwi- 
schenzeitlich uberblicken wir unter 10 Patienten mit 
szintigraphisch positiyeri, z.T. sogar sehr ausgedehn- 
ten Metastasen insgesamt 3 mit einem Thyreoglobu- 
linspiege! unter 5 ng/ml.) Umgekehrt fanden wir unter 
3 Patienten mit - wie sich im Nachhinein zeigte - 
negativem Szintigramm in einem Fall kurz nach der 
Radiojodtherapie Thyreoglobulin im Serum (vgl. 
auch [2, 3]). Hier lieB sich rohtgentomographisch eine 
Lungenmetastase nachweisen (Abb. 2, 3). Offenbar 
kann eszu einer Dissoziation der yerschiedenen Zell- 
Leistungen . der pathologischen Abkommlinge der 
Thyreozyten kommen: So konnte bei dem geschilder- 
teri Fall zwar noch das Jpd-„Trappirig" erhalten, aber 
der Jodeinbau sowie auch der Thyreoglpbulin-Sekre- 
tionsmechanismus defekt geweseri sein ; der cellulare 
Syntheseapparat fur das Thyreoglobulin-EiweiBmo- 
; lekul hiiigegen muB pfferibar funktionsfahig geblieben 
sein, so daB das synthetisierte Thyreoglobulin nach 
Zelischadigung in den Blutkreislauf gelaiigen konnte. 
; 0a;: die TSH-Spiegel vbr Radiojodtherapie bereits im 
(l^HnaT-) hypothyreoten Bereich gelegen waren, er- 
schemt es wenig wahrscheinlich, daB der nach Radio- 
jodtherapie nachweisbare Thyreoglobulinspiegel nur 
; ieuie Folge einer eventuell jetzt verstarkten thyreotrp- 
pen Stimulation gewesen ist. 

■ : Ah hi iche Oberlegungeri wie oben konnen auch be- 
izuglich der 4 erst nach Radiojodtherapie Thyreoglo- 
jbtjjiia^ppsitiv gewprdenen Falle aus der Gruppe der 
|Patieiiten mit Radiojodspeicherung im Schilddriisen- 
l^ettiiangestellt werden. Allerdings solhe man beden- 
; keiiy daB auch knapp ein Viertel der Normalpersonen 
Thyreoglobulinwerte unter 5 ng/ml aufwies. Mdgli- 
i^clierweise sind die derzeit verfiigbaren Radioimmuno- 
assays fur Thyreoglobulin immer noch nicht genu- 
gehd sensibcl. Es ist auch zu idiskutiereh^ daB die 
: ThyreoglobulinmcBwerte zumindest bei emem Teil 
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der Carcinom-Falle durch endogene Thyreoglobulin- : 
antikorper, die mit dem verwendeten Radioimmuno- 
assay von CIS nicht nachweisbar waren, verfalscht 
wurden. 

Es erscheint uns wertvoll, auch kurz nach Radio- 
jodtherapie, z.B. am Tage des posttherapeutischen i 
Szintigramms, nochmals Thyreoglobulin im Serum zu I; 
messen, da sich dadurch ein Hinweis fur die Existent 
szintigraphisch nicht darstellbarer Metastasen erge^ 
ben kann. In derartigen Fallen erweist sich die Tby^ 
reoglobulinmessung dem Szintigramm somit als ub>er# 
legen [3, 5]. 

Von unseren 40 Patienten mit differenzi&1cti& 
Schiiddriisencarcinomen waren insgesamt 20 Thy ! 
reoglobulin-negativ und 20 Thyreoglobulin-ppsitiyH: 
Wahrend sich unter den 20 Thyreoglobulin-negati^|i ; i 
Patienten nur einer mit Metastasen fand [12], lieBv; 
sich mit einer Ausnahme bei alien Thyredj^d^iilih^*; 
positiven Patienten szintigraphisch Tumor- t^#i 
Schilddriisenrestgewebe nachweisen. Diese Datcii zei^ 
gen die Wertigkeit und zugleich auch die Grenzen I 
der Thyreoglobulinmessiing fur die Verlaufskontrbtle i; 
beim Schilddriisencarcinom: Nach totaler Entfehiing^ 
des Schi1ddriiseng;ewebes ist die Bedeutung wesentjich ;: 
groBer als wenn Schilddrusengewebe zunickbleibt^- j ;- : 

Beim Vergleich der Thyreoglobulinspiegel in it deny 
optisch beurteilten Veranderungen der Radjojo^siin-i 
tigramme ergab sich, daB die ThyreoglobulinmessBng- ; 
generell eine gute, quantilativ in Zahlen erfaBbare| 
AbschStzung der Veranderungen der Tumoi^Web$# 
masse gestattet. In einigen Fallen zeigten SzintHi; 
gramme und Thyreoglobulinspiegel jedoch einen idisl:| 
krepanten Verlauf, was durch die oben diskutiWe, ! 
unterschiedliche Aktivitat yon Partialfunktionen der:;:;; 
Thyreozytenabkdmrnlinge erklarlich erscheint. 

Eine Interpretation der MeBwerte im Thyreoglp-i; |; 
bulin-Radioimmunpassay ist prinzipiell nur danii; % 
moglich, werin kenie endogenen Thyreoglobulinanti-: ; 
korper yorliegen; [4, :^7;. 13]. Fur die Testung auf Thy-| 
reoglobulinaritikorper soli te wegen der hohereri Sensi : ;; 
bilitat eine radioimmunolpgische Technik verwendet J 
werden [9j. Iri den bisher publizierten Studien wurdei) 
die Patientenseren ofters riiclit aiif endogene Thyrec* 1 
globuiinantikorper gepruft.: Legt rnan unsere MeBefH ;;. 
gebnisse mit dem RadioiinniUripassay yoft GIS fuf ; 
Thyreoglobulinantikorp^ iziigf^ so : sc)ieinti;;daf i; 
durch kein ubermaBig ha'ufij^t Storfaktpr iibersehei ;:;; 
worden zu sein. Wir fanden: mit dein jCJ^ 
eoglobul ina n ti korper niiir ibei ; 3 Von ;i 40 P^tien^ 
2 dieser Patienten veriscfiwancibii -^i^^ubl^^es jm'j.yer^| 
lauf der Beobachtung^ pi&se: R 
auch denen anderer Auto&n [2, ^:12} ^a^^^v^M 
auch fiber eine hohere Inzii^ 
grund eigener Verglbich^riter^^hung^ 
scheint die von der Lieferftrrna y^^^'^dcj^l^ 1 "''^ 



H. Schai/ el a]. 



Thyreoglobulin als Tumormarkcr 



463 



len, 



* 

150 

no 

130 

120- 

100 
90 

so 

70 
60- 
50 
40 



• SO-CAfn*UJ * HYPERThfYR. (n *32) 
° ANDERE SD-KH.(n*W 



• * 



.S 20 



1:20-100 



1:1000 
'10000 



TG ~ ANTfkORPERTi TER (RIA SERONO) 



110000 
'20000 



120000 
-50000. 



150000 



Abb. 8. jEihfluB endogeher Thyreoglobulin- 
Antikorper, bestimmmi mil dem Radioimmunoassay 
von Serono, auf die Wiederfindung von zugesetztem 
thyreoglobulin in einem fhyreoglobulih- 
DoppelantikoV^r-Radibi (Henning). 
Die Abbildung enthait die Ergebnisse von insgesamt 
89 Seren von Patienten mi t verschicdenen 
Scliilddruseherkrankungeh (von ctlichen Patienten 
wurden die Werte m'efirerer, zu verschicdenen 
Zcitpiin.kten abgenommcner Serumproben 
eingczeichnet) 
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|; reogiobuIin-Kits empfohlene Methode der Wicderfln- 
) djmg zugesetztpn Thyreoglobulins (welche an sich ein 
. ; Vi^ihfen zur Oberprufung der Richtigkeit des As- 

^s darstelU) nicht geeigneter, Thyrcoglobulinanti- 
) : ; ^rpc^haltige Seren zu erfas^en und somit von einer 
i^t^i^tation aiiiszuschlieBen! Der hochempfindliche 

: l ? ini ^ ?? a :> : % Thyreoglobulinantikorper 
;;^an-Bib^ letzter Zeit zusatz- 

^f^^j^MW^. zeigte zwar in einem deutlich 

f:f*!H^ m ^ niedrigem Titer. In diesen 

i:;.;?eF^n':vvzir did Wiederfindiihg meisl nicht gestort. Um- 
■ : ::8^hrt 'Crgab si^h ofters eine nicht 100%ige Wieder- 
If??^^^^ Assays vdii CIS oder Se- 

|?^^ nacbweisbar waren 

Serono fanden 

S^&tS Thyreo- 
||!0|)lljtii^ )0(). : V •' : 

||lp^ wirfeststellen, 

CIS - bei 

Ip^I^i;:!^ Patienten im . 

ipgS^ipi von Tn y. 

fpf|<M Werden kbnnte, 

mil Thyreoglobulin- 

i! ^^^^^^ M"^ ^efblge der Radiojodtherapien. 



Dies koiinte : bedeuten, daB bei einem intakten Im- 
munsystem die Strahlenschadigung des Gewebes mit 
einer zeitlich begrenzten, vermehrteri Ausschuttung 
des phnedies physiologischen Sekretionsproduktes 
Thyreoglobulin nicht ausreicht, eine signifikante 
Aiitikorperbildung gegen Thyreoglobulin zu indu- 
zieren bzw. einen langeren AutoimmunprozeB in 
Gang zu setzen [10]. 

Tang Fui et al. [15] foigerten aus ihren Resultaten, 
daB eih Ganzkorperszintigramm unndtig sei, falls bei 
thyreoidektornierten Schilddrusencafcinpmpatienten 
keih Thyreoglobulin im Serum nachweisbar sei (vergl. 
auch [3, 4a]). Dieser Meinung konnen wir uns auf- 
grund unserer Ergebnisse nicht anschlieBeii. Da 
Schneider et al. [12] uberdies farideri, daB Ber Thy- 
reoglobuiinspiegel 34 Tage nach Absetzen, nicht je- 
doch unier einer Trijodthyroninrnedikation ehv: 
brauchbarer Indikator fur radiojodspeicherndes Ge- 
webe sei, stellen alteinige Thyrecyglobiiiton \ 
unter fortlaufender Schilddrusenhbrn^ 
nach unserer Meinung keine geiierell bzw . s te ts ausrei- • 1 
chende NachsorgemaBnahnie dar 
... Insgesamt kann Thyreoglobulin ^1 Pat ieriten mi t : : 
differenziertern Schilddrusenciititjpp^ 
idektoitiie als fumprrriarker bet f^acht^t :;i:Wer^ep/; • Die-: ; ;•; 
Thyreoglpbulinbestimmung; yerniSjg j^ij^ !■ 
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korperszintigraphie nach Radiqjodgabe sicherlieh }\ 
nicht zu ersetzen [2], wenn sie sich auch in mancheh . . : 
Fallen der Szintigraphie als uberlegen erweist [3]. : 
Auch gelingl die Abschatzuiig der Anderungen der 
Tumorgewebsmasse mit der Thyreoglobulinmessung : : 
manchmal besser ais mil der Szintigraphie. E$ wird ; 
daher die Kombination der Szintigraphie nach Radio- 
jodgabe mit der radioimmunologischen Thyreoglobu- 
linmessung fur die Verlaufskontrolle von Patienteh 
nach Thyreoidektomie wegen ditTerenzierten Schild- 
drusencarcinorns empfohlen. 

Danksagung. Frau E. Reichcl sei fur ausgezcichncte medizinisch- 
technische Assistenz bestens gedankt. 
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